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Foreword 


Colonel  John  R.  McLean, 
Commandant, 

U.  S.  Army  Management  School 


During  my  tenure  as  Comman¬ 
dant  of  the  U.  S.  Army  Management 
School,  I  have  come  to  appreciate 
more  and  more  the  contributions  of 
the  many  guest  speakers  who  take 
the  time  to  share  their  managerial 
expertise,  philosophies,  and  practi¬ 
cal  experience  witn  the  participants 
of  our  three  courses  —  the  Army 
Installation  Management  Course, 
the  Operations  Research/Systems 
Analysis  Executive  Course,  and  the 
Defense  Family  Housing  Manage¬ 
ment  Course.  Although  the  breadth 
of  knowledge  and  experience  of  our 
participants  vary  markedly,  all  of 
them  have  the  opportunity  to  listen 
profitably  to  these  leaders  in  their 
field  of  endeavor  or  in  a  related 
field. 


Were  the  presentations  of  our 
gueat  speakers  to  be  confined  to  the 
individual  audiences  who  heard 
them,  we  would  be  depriving  a  great 
many  managers  within  the  Army 
of  an  opportunity  to  consider  some 
potentially  valuable  ideas  that  could 
be  applied  to  their  own  work.  It  is 
in  this  respect  —  that  of  helping 
disseminate  advanced  management 
thinking  and  thus  improve  it  Army¬ 
wide  —  that  Army  Management 
Views  serves  a  useful  purpose. 

In  this  edition,  we  have  again  at¬ 
tempted  to  present  a  broad  range 
of  thought  on  management  and 
some  of  its  ramifications.  While  not 
all  the  presentations  of  our  guest 
speakers  can  be  converted  into 
articles  for  this  publication,  we  have 
included  here  a  representative  sam¬ 
pling. 
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Preface 


Mr.  Charles  W.  Dahlgren, 
Director,  Plans  and  Research, 
U.  S.  Army  Management  School 


MR  CHARLES  W.  DAHLGREN 


The  articles  published  this 
second  book  of  Volume  XIV  were 
adapted  from  guest  speaker  presen¬ 
tations  before  classes  conducted 
during  the  period  January-June 
1969. 

Readers  of  this  book  may  not 
have  the  time  to  read  all  the  articles 
contained  herein,  or  may  wish  to 
read  only  those  articles  pertaining 
to  their  own  area  of  specialisation. 
The  diagram  below,  showing  how 
the  book  was  organised,  can  be  used 
in  conjunction  with  the  table  of  con¬ 
tents  to  identify  articles  of  per¬ 
sonal  interest. 

Additional  copies  of  this  volume 
and  all  previous  volumes  are  avail¬ 
able  through  the  Defense  Documen¬ 
tation  Center. 
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MAJ.  GEN.  BICHABO  T.  CASSIDY 
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Installation  Management— 
Challenging  But  Rewarding 

Major  General  Richard  T.  Cassidy, 
Commanding  General, 

U.  S.  Army  Air  Defense  Center 
&  Fort  Bliss, 

Fort  Bliss,  Texas 


INTRODUCTORY  NOTE 

This  article  gives  me  an  oppor¬ 
tunity  to  discuss  the  challenges  of 
installation  management,  specifical¬ 
ly  the  management  of  the  U.  S 
Army  Air  Defense  Center  and, 
coincidentally,  that  of  the  U,  S. 
Army  Air  Defense  School.  In  my 
discussion,  I  will  present  some  of 
the  real  life  facts  concerning  the 
command  and  management  of  my 
installation,  a  large  and  complex 
one. 

As  a  jommander  and  manager,  I 
have  been  impressed  with  the  mul¬ 
titude  of  problems  which  face  the 
installation  commander.  And,  at 
the  outset,  I  will  state  explicitly: 
There  is  no  book,  no  crystal  ball, 
nor  any  other  device,  which  will 
provide  automatic  answers  to  man¬ 
agement  problems.  I  find  no  sub¬ 
stitute  for  reliance  on  my  staff  and 
the  judgment  and  common  sense  of 
its  members. 

I  would  like  to  stress  the  distinc¬ 
tion  between  command  and  man¬ 
agement.  Though  closely  related. 
1  do  find  a  difference.  While  both 
are  processes,  command  is  a  process 


by  which  objectives  are  determined 
and  prescribed  and  resources — men, 
money,  materiel,  machines,  methods 
— are  directed  toward  the  accom¬ 
plishment  of  those  objectives.  The 
keynotes  here  are  effectiveness  and 
direction.  The  commander  is  ex¬ 
pected  to  get  the  right  things  done. 

Management,  on  +he  other  hand, 
is  defined  by  the  United  States  Air 
Force  —  and  I  agree  with  their 
definition  —  as  a  process  of  or¬ 
ganising  and  employing  resources 
to  accomplish  predetermined  objec¬ 
tives. 

The  key  words  are  “economy” 
and  "balance.”  The  proof  of  suc¬ 
cessful  management  is  operational 
effectiveness.  Effective  management 
is  always  management  by  objec¬ 
tives.  Quite  iogicaliy,  the  over-all 
objective  of  United  States  Army  Air 
Defense  Center  management  is  to 
achieve  maximum  effectiveness  in 
accomplishing  its  aasigued  missions. 
With  those  thoughts  in  mind,  I 
would  like  to  acquaint  you  with 
Fo”!  Bliss  and  thus  provide  a  frame 
of  reference  in  order  that  you  may 
understand  the  problems  of  instal¬ 
lation  management  at  Fort  Elias. 
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First,  1  will  discuss  in  general  terms 
the  real  estate  which  comprises 
Fort  Bliss.  Second,  I  will  talk  about 
our  missions  and  how  we  are  or¬ 
ganized  to  accomplish  these.  Third, 
I  will  examine  the  impact  of  accom¬ 
plishing  additional  missions  with 
limited  resources,  as  we  have  had 
to  do  in  fielding  the  Army’s  newest 
air  defense  weapons  system,  the 
Chaparral/Vulcan  units.  Fourth,  I 
will  discuss  the  need  for  good  com¬ 
munity  relations,  and,  finally,  my 
thoughts  on  management  philoso¬ 
phy. 

THE  FORT  BLISS  COMPLEX 

Fort  B:iss  is  located  in  the  east¬ 
ern  portion  of  El  Paso,  Texas.  It  ir 
about  500  miles  northwest  of  San 
Antonio  and  about  as  far  west  as 
you  can  go  and  still  be  in  Texas. 
El  Paso  now  has  a  population  of  ap¬ 
proximately  340,000  Just  across 
the  Rio  Grande  is  Juarez,  Mexico, 
with  an  estimated  population  of 
500,000 

Fort  Bliss  was  established  on  7 
November  1848  by  a  War  Depart¬ 
ment  order  directing  that  troops  be 
dispatched  to  the  pass  of  the  north 
to  establish  a  post.  Since  that  time, 
it  lias  undergone  many  changes.  On 
its  100th  anniversary  in  1948,  the 
post  was  presented  a  replica  of  the 
original  Fori  Bliss  by  the  citizens 
of  El  Paso,  It  stands  today  on  the 
main  post  and  provides  a  striking 
parallel  between  the  Fort  Bliss  of 
yesterday  and  today. 

In  1913,  Fort  Bliss  officially  as¬ 
sumed  its  role  as  one  of  the  nation’s 
leading  cavalry  posts.  In  the  spring 
of  1914,  during  the  Mexican  Revo¬ 
lution,  General  John  J.  Pershing  as¬ 
sumed  command.  In  1916,  Pancho 
Villa  and  his  followers  raided  the 
nearby  community  of  Columbus, 
New  Mexico,  and  killed  17  Ameri¬ 
can  citizens.  General  Pershing  led 
his  troops  into  Mexico  on  the  Puni¬ 
tive  Expedition  after  Pancho  Villa 


and  his  soldiers.  After  the  unsuc¬ 
cessful  Mexican  expedition,  General 
Pershing  returned  to  Fort  Bliss, 
where  he  occupied  a  fine  set  of  quar¬ 
ters.  These  quarters,  now  known  as 
the  Pershing  House,  still  stand  at 
Fort  Bliss,  their  most  recent  occu¬ 
pant  being  Brigadier  General  Saf- 
ford,  Commanding  Genera!  of  the 
US  Army  Training  Center  (Air  De¬ 
fense).  During  World  War  I,  Fort 
Bliss  saw  a  build  up  to  some  50,000 
troops  encamped  between  the  post 
and  El  Paso. 

In  1921,  the  First  Cavalry  Divi¬ 
sion  established  its  headquarters  at 
Fort  Bliss  and  remained  for  20 
years  until  called  to  service  in  the 
South  Pacific  during  World  war  II. 

When  the  Cavalry  departed,  the 
present  era  of  Fort  Bliss  as  an  Air 
Defense  Center  opened.  The  transi¬ 
tion  began  in  1940,  when  the  first 
anti-aircraft  artillery  troops  ar¬ 
rived.  With  the  anti-aircraft  artil¬ 
lery  program  came  guided  missile 
research,  a  school  specializing  in 
modern  weapons  systems,  and  other 
vital  activities.  The  United  States 
Army  Air  Defense  Center  was  acti¬ 
vated  in  July  1957.  In  July  1966, 
nearby  Biggs  Air  Force  Base  be¬ 
came  Biggs  Field,  when  the  United 
States  Air  Force  phased  out  two 
3-52  wings  at  Biggs. 

Fort  Bliss  now  has  a  capacity  for 
more  than  30,000  troops  and  encom¬ 
passes  extensive  maneuver  areas 
and  firing;  ranges  extending  well 
into  New  Mexico.  The  installation 
today  is  larger  than  the  state  of 
Rhode  Island,  encompassing  an  area 
of  1,758  square  miles  and  standing 
as  the  largest  Air  Defense  Center 
in  the  free  world. 

MI8HIONS  OF  THE  ARMY 

AIR  DEFENSE  CENTER  « 

IX) RT  BLISS 

The  missions  of  the  U.  S.  Army 
Air  Defense  Center  arc  assigned  by 
the  Fourth  l'.  S.  Army  as  stated  in 
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the  Fourth  Army  Command  Oper¬ 
ating  Program.  The  Operating  Pro¬ 
gram  seta  forth  policies,  objectives, 
and  resource  guidance,  as  well  as 
detailed  mission  statements.  Now 
more  than  ever  before  we  must  con¬ 
centrate  on  accomplishing  the  pri¬ 
ority  missions.  This  is  the  result  of 
a  seriously  curtailed  funding  pro¬ 
gram.  Early  this  fiscal  year,  be¬ 
cause  of  the  reduction  in  funds,  we 
had  to  prepare  a  plan  that  would 
enable  us  to  live  within  our  means 
and  continue  to  accomplish  the  es¬ 
sential  priority  missions.  In  other 
words,  our  task  was  management 
by  objectives  —  priority  objectives. 
Our  present  managerial  problems 
are  further  complicated  by  the  re¬ 
quirement  to  support  all  the  vari¬ 
ous  missile  and  automatic  weapons 
systems,  motor  transportation,  and 
individual  items  of  supply  and 
equipment  in  addition  to  managing 
the  military  and  civilian  work  force. 

A  secondary  mission  is  support  of 
training  activities  and  tenant  units 
at  Fort  Bliss.  We  provide  adminis¬ 
trative  and  logistic  support  to  all 
units  and  activities  of  the  Active 
Army,  National  Guard,  Army  Re¬ 
serves,  and  ROTC  stationed,  satel¬ 
lited,  or  assigned  to  the  Fort  Bliss, 
McGregor,  and  Dona  Ana-Hueco- 
Orogiande  range  complex  for  train¬ 
ing,  summer  encampments,  and 
annual  service  practices;  and  we 
provide  technical  instruction  teams 
for  Active  Army  and  Reserve  Force 
units.  We  also  provide  support  to 
other  Department  of  Defense  activ¬ 
ities  or  governmental  agencies  as 
directed  or  established  by  written 
agreements.  Our  tenants  are  most¬ 
ly  class  II  activities,  such  as  the 
White  Sands  Missile  Range.  Wil¬ 
liam  Beaumont  General  Hospital, 
the  Defense  Language  Institute 
Support  Command,  and  the  German 
Air  Force  Air  Defense  School.  Sup¬ 
port  to  tenants  is  provided  in  vary¬ 
ing  degrees  depending  upon  re¬ 


quirements.  In  all  cases,  except  one, 
we  have  locally  originated  agree¬ 
ments.  The  exception  is  the  Ger¬ 
man  Air  Force,  that  agreement 
being  negotiated  by  the  State  De¬ 
partment  and  the  Federal  Republic 
of  Germany.  As  new  missions  are 
added  (e.g.,  the  Sentinel  Central 
Training  Facility) ;  and  as  equip¬ 
ment  becomes  more  complex,  the 
requirement  to  manage  effectively 
our  resources  becomes  more  de¬ 
manding,  more  complicated,  and 
more  necessary. 

ORGANIZATION  OF  THE  ARMY 
AIR  DEFENSE  CENTER  A 
FORT  BLISS 

Our  primary  mission  is  training. 
The  U.  S.  Army  Air  Defense  Center 
is  organized  to  effectively  accom¬ 
plish  this  mission.  As  Commanding 
General  of  the  Air  Defense  Center, 
I  am  also  Commandant  of  the  11  S. 
Army  Air  Defense  School.  Our  or¬ 
ganisational  chart  shows  the  nor¬ 
mal  general  and  special  staff  offices, 
with  the  exception  of  medical  and 
dental  staffing.  A  1  July  1908 
change  to  Army  Regulation  40-4 
directed  that  all  medical  and  dental 
service  be  provided  by  the  U.  S, 
Army  General  Hospital  located  ad¬ 
jacent  to  a  class  I  installation.  In 
accordance  with  this  directive,  all 
medical  and  dental  personnel,  with 
the  exception  of  voterinary  person¬ 
nel,  were  transftrrcd  to  William 
Beaumont  Genera;  Hospital  on  1 
July  1968.  Major  subordinate  com¬ 
mands  include  the  6th  and  15th 
Artillery  Groups,  the  U.  S.  Army 
Training  Center  {Air  Defense),  and 
the  Support  Group  and  Range  Con. 
mand.  I  will  briefly  discuss  each  of 
these  commands,  beginning  with 
the  U.  S.  Army  Air  Defense  School, 
which  is  a  tenant  at  F’ort  Bliss. 

The  Air  Defense  School  conducts 
resident  and  non-resident  courses 
m  air  defense  weapons  systems  for 
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U.  S.  military  service*  and  a  num¬ 
ber  of  free  world  forces.  With 
courses  varying  in  length  from  2 
to  52  weeks,  the  school  graduated 
about  8,000  students  in  fiscal  year 
1968.  While  I  am  the  commandant, 
the  day-by-day  management  of  the 
Air  Defense  School  is  accomplished 
by  the  assistant  commandant,  Brig¬ 
adier  General  Jack  A.  Rogers  and 
Mr,  assistants.  Administrative  re¬ 
sponsibility  for  the  school  is  placed 
with  the  Secretary,  who  serves  as 
the  Adjutant  and  Registrar. 

Also  included  with  the  school  is 
the  Sentinel  Central  Training  Facil¬ 
ity.  The  mission  of  the  CTF  is  to 
direct,  coordinate,  and  supervise  all 
3entinel  activities  within  the  U.  S. 
Army  Air  Defense  School.  It  main¬ 
tains  liaison  with  the  Sentinel  Sys¬ 
tem  Office,  which  is  an  agency 
charged  with  the  responsibility  of 
developing  and  setting  up  the  Com¬ 
munist  Chinese-oriented  anti-ballis¬ 
tic  missile  defense  system,  under 
the  command  of  Lieutenant  General 
Alfred  D.  Starbird.  SEN SO  is  an 
element  of  the  Office  of  the  Chief 
of  the  Staff  at  the  Department  of 
the  Army.  A  second  element  of 
General  Starbird’s  command  is  the 
Sentinel  System  Command,  an  ex¬ 
pansion  of  the  NIKE-X  Project  Of¬ 
fice  at  Redstone  Arsenal  which  will 
develop,  procure,  and  install  the 
Sentinel  System.  The  Sentinel  Sys¬ 
tem  Evaluation  Agency,  located  at 
White  Sands  Missile  Range,  New 
Mexico  (35  miles  north  of  Fort 
Bliss),  is  the  third  element  of  SEN- 
SO  and  is  responsible  for  independ¬ 
ent  evaluation,  review,  and  testing 
of  the  Sentinel  System. 

Let's  look  for  a  moment  at  the 
history  and  organisation  of  the  Sen¬ 
tinel  3>stem.  It  came  into  being  in 
September  196"  when  former  Seen 
tary  of  Defense  Robert  S.  Mt 
Namara  decided  to  install  and 
maintain  an  anti-ballistic  missile 


system.  The  decision  involved  de¬ 
ploying  a  new  weapon  whose  tech¬ 
nical  sophistication  was  staggering 
even  in  an  age  of  fantastic  weap¬ 
onry. 

The  Sentinel  system  consists  of 
radars,  computers,  and  nuclear¬ 
armed  guided  missiles.  This  mis¬ 
sion  calls  for  a  feat  comparable  to 
shooting  down  an  enemy  artillery 
barrage  In  mid-trajectory,  and  is 
even  more  incredib’e  because  the 
attack  could  be  launched  out  of  the 
blue  with  no  advance  warning  or 
declaration  of  hostilities.  Within  an 
interval  of  a  very  few  minutes,  the 
Sentinel  system  will  detect  an  at¬ 
tack,  determine  the  trajectory,  and, 
moat  likely,  target,  launch,  and  di¬ 
rect  defending  missiles  to  intercept 
and  destroy  the  18,000  mile-an- 
hour  ICBM’a  before  they  could 
reach  their  targets.  The  Sentinel 
system,  an  outgrowth  of  the  Nike- 
X,  is  the  culmination  of  seven  years 
of  research  and  development  spon¬ 
sored  by  the  *»rmy.  It  already  has 
coat  as  much  as  the  entire  Manhat¬ 
tan  project  —  somewhat  over  $2 
billion. 

There  are  four  major  components 
of  the  Sentinel  system  —  two  radar 
types  and  two  missile  types.  (The 
Air  Defense  School  will  conduct 
courses  of  instruction  on  every 
phase  of  the  Sentinel  system.) 

The  first  radar  ia  the  Perimeter 
Acquisition  Radar  (PAR).  It  is  a 
long-range  radar  designed  to  ac¬ 
quire  targets  as  soon  as  they  come 
over  the  horizon.  The  next  radar 
type  ia  the  Missile  Site  Radar 
(MSR).  It  is  this  radar  that 
launches  our  interceptors,  the  Spar- 
tana  or  the  Sprints,  and  guides 
them  to  the  intended  impact  point. 
This  ia  a  higher-frequency  radar 
and  is  used  to  provide  the  precise 
guidance  commands  necessary  to 
assure  an  intercept  of  the  intern  p- 
tor  missile  with  the  incomin  >b- 
jecta. 
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The  Spartan  missile  is  a  long- 
range  intercept  missile,  capable  of 
going  out  severs.)  hundred  miles  to 
make  an  intercept.  The  Sprint  mis¬ 
sile  is  the  fastest-acting  guided  mis¬ 
sile  ever  built.  From  it**  silo  it  ex¬ 
plodes  like  a  bullet  from  a  gun  and 
gains  speed  at  a  rate  of  3000  feet 
per  second  while  traveling  on  a  vir¬ 
tually  straight  path.  The  phenom¬ 
enal  acceleration  enables  Sprint  to 
intercept  an  ICBM  at  perhaps  100,- 
000  feet  inside  the  atmosphere  and 
well  within  final  seconds  of  the  as¬ 
sault.  We  are  deep  into  planning 
for  the  provision  of  facilities  and 
instructors  who  will  train  the  spe¬ 
cialists  who  must  man  and  maintain 
the  Sentinel  system.  I  must  add 
that  for  such  a  system  to  operate 
efficiently  and  effectively  we  must 
have  professional  dedicated  Army 
officers  at.  every  level  of  command 
and  management. 

A  second  major  Fort  Bliss  activ¬ 
ity  is  the  U.  S.  Army  Training  Cen¬ 
ter  with  between  12,000  and  15,000 
soldiers  in  training  at  any  one  time. 
The  facility  conducts  both  basic 
combat  training  and  advanced  indi¬ 
vidual  training.  Recruits  learn  the 
fundamentals  of  soldiering  at  the 
2d  and  3d  BCT  Brigades. 

Upon  completion  of  basic  combat 
training,  men  selected  for  air  de¬ 
fense  training  are  sent  to  the  1st 
Brigade  for  eight  weeks  of  ad¬ 
vanced  individual  training  as  mis¬ 
sile  or  automatic  weapons  crewmen. 

A  principal  component  of  the 
training  center  is  the  U.  S.  Army 
Reception  Station.  This  is  the  ini¬ 
tial  entrance  point  for  young  men 
coining  into  the  Army,  and  we  t*y 
to  make  this  introduction  a  favor 
able  and  inspiring  experience. 

The  U.  S.  Army  Training  Center 
(Air  Defense)  also  operates  a  Drill 
Sergeants'  School  in  an  effort  to 
continually  develop  qualified  NCO's 
as  Drill  Sergeants.  These  men  are 
responsible  for  the  quality  of  the 


product  —  the  basic  trainee.  This 
organisation  can  be  expanded  or 
contracted  within  limits  and  still  be 
effective. 

The  mission  of  the  Support  Group 
is  to  provide  enlisted  military  per¬ 
sonnel  and  logistic  support  to 
general  and  special  staff  offices. 
Concisely,  the  unit  is  Fort  Bliss's 
housekeeping  activity 

The  6th  Artillery  Group  provides 
training,  administrative,  and  logis¬ 
tic  support  to  those  air  defense  and 
support  units  assigned  to  the 
STRAF. 

The  15th  Artillery  Group,  organ¬ 
ized  similarly  to  the  6th  Artillery 
Group,  provides  training,  adminis¬ 
trative,  and  logistic  support  to  the 
school  support  units  and,  most  im¬ 
portantly,  is  responsible  for  the 
activation,  training,  and  deploy¬ 
ment  of  the  new  Chaparral/ Vulcan 
battalions  that  will  provide  forward 
area  air  defense  to  the  elements  of 
the  field  Army. 

The  Range  Command,  a  subordi¬ 
nate  command  and  TD  organization, 
is  unique  in  that  it  is  located  in 
New  Mexico.  This  organization  op¬ 
erates,  schedules,  and  allocates  the 
use  of  our  missile  and  gun  ranges 
at  McGregor,  Dona  Ana,  and  Oro- 
grande  in  New  Mexico.  Meyer 
Range  is  used  exclusively  for  the 
Basic  Combat  trainees  of  ATC.  An¬ 
nual  service  practice  units  from  the 
United  States  and  allied  countries 
fire  at  McGregor  Range.  This  or¬ 
ganization  also  performs  the  impor¬ 
tant  function  of  supporting  the 
Army's  Operation  Understanding 
Program.  This  program  brings  im¬ 
portant  civilians  from  communities 
all  over  the  United  States  to  Mc¬ 
Gregor  Range  where  we  demon¬ 
strate  to  the  taxpayer  what  a  part 
of  his  dollar  is  buying.  Wc  nor¬ 
mally  fire  two  or  three  Hawk  mis¬ 
siles  and  one  Nike-Hercules  missile. 
These  shoots  are  annua)  service 
practice  firings,  so  we  are  conduct- 


MAJOR  GKNKRAI.  RICHARD  T.  CASSIDY 


I  7  j 


I 


fiiff  training  while  we  provide  a 
demonstration  of  our  capabilities. 
I  might  add  that  these  annual  ser¬ 
vice  practice  firings  are  expensive 
but  necessary*  A  Here  missile  costs 
about  $50,000;  a  Hawk  missile, 
about  $42,000.  It  costs  money  to  be 
prepared. 

INSTALLATION  MANAGEMENT 

As  is  apparent,  we  have  a  com¬ 
plex  organization  at  Fort  Bliss,  an 
organization  which  requires  con¬ 
stant  attention.  Of  all  the  elements 
of  management  —  planning,  organ¬ 
izing,  coordinating,  motivating,  and 
controlling  —  the  most  important 
elements  to  be  considered  by  the 
installation  commander  are  plan¬ 
ning  and  control. 

Planning  at  my  installation  re¬ 
ceives  a  lot  of  attention,  particu¬ 
larly  now,  in  view  of  the  drastic 
reduction  of  funds,  the  result  of  the 
Revenue  and  Expenditure  Control 
Act  of  fiscal  year  1068.  The  reduc¬ 
tion  of  funds  caused  us  to  re-ex¬ 
amine  what  could  and  could  not  be 
done.  Normally  we  have  procedures 
which  have  been  formulated  over 
the  years  to  handle  such  events,  al¬ 
though  a  procedure  is  no  substitute 
for  judgment  and  common  sense. 

Secondly,  management  problems, 
such  as  the  lack  of  adequate  re¬ 
sources,  money,  manpower,  and  ma¬ 
teriel,  provide  me  with  an  oppor¬ 
tunity  to  develop  my  staff.  The 
problems  facing  us  are  very  real, 
and  my  staff  participates  in  over¬ 
coming  these  problems.  I  don’t  in¬ 
tend  to  imply  that  finding  solutions 
is  an  afternoon  tea  party;  some  of 
the  participants  are  bruised  and 
battered,  but  we  must  work  to¬ 
gether  toward  getting  the  job  done 
with  the  limited  resources  avail¬ 
able. 

I'm  sure  that  many  are  aware  of 
the  normal  submission  of  a  yearly 
budget.  A  budget  represents,  in  the 


best  judgment  of  the  commander 
and  his  staff,  the  funds  necessary 
to  operate  the  poet.  Normally  we 
can  live  with  the  budget  as  sub¬ 
mitted  or  with  a  slight  reduction  of 
funds  in  some  areas.  Our  problems 
at  Fort  Bliss  were,  however,  sud¬ 
denly  increased  in  July  1967,  when 
the  installation  was  directed  to  de¬ 
velop  a  plan  to  achieve  a  priority 
miiision  of  training  Chaparral/  Vul¬ 
can  units.  When  the  Command  (In¬ 
stallation)  Operating  Budget  was 
prepared  for  FY  69,  an  unfinanced 
requirement  of  $5.4  million  for  the 
activation,  training,  and  support  of 
the  Chaparral/Vulcan  units  was 
submitted  to  higher  headquarters. 
At  this  time,  it  was  pointed  out  to 
higher  headquarters  that  this  new 
mission  could  not  be  undertaken  by 
the  installation  until  the  required 
additional  resources,  including  171 
civilians  and  18  military  spaces, 
were  provided  to  support  the  acti¬ 
vation  program.  I  might  add  here 
that  paragraph  7a(2),  AR  11-45, 
Army  Command  Management  Sys¬ 
tem,  states,  "Commanders  will  be 
given  the  resources  for  accomplish¬ 
ment  of  assigned  missions  with  ap¬ 
propriate  authority,  and  will  be 
held  accountable  for  accomplish¬ 
ment  of  missions  and  utilization  cf 
resources.”  Paragraph  8.  AR  11- 
43,  is  titled  Priorities,  and  states, 
"Each  commander  will  have  the 
prerogative  of  arranging  his  pro¬ 
gram  so  as  to  achieve  optimum  bal¬ 
ance  between  assigned  tasks  and 
resources  available.  .  .”  The  regu¬ 
lation  does  not  say  what  to  do  when 
resources  are  not  available.  But 
when  you  are  assigned  a  task  of 
high  priority  without  resources,  you 
find  ways  of  accomplishing  it.  In 
November  1967,  it  became  apparent 
that  Fort  Bliss  would  have  to  acti¬ 
vate  and  train  Chaparral  Vulcan 
units  on  an  accelerated  basis.  This 
task  rapidly  became  enough  of  a 
problem  to  place  it  in  the  manage- 
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ment-by -exception  clan.  By  that  1 
mean  that  the  time  and  effort  of 
those  who  manage  should  be  con¬ 
centrated  upon  changes  from  pre¬ 
viously  known  situations.  The  De¬ 
puty  Commander  was  appointed  as 
the  Fort  Bliss  program  manager, 
responsible  for  directing  its  prog¬ 
ress  and  solving  the  many  high- 
level  problems  connected  with  the 
accelerated  program.  The  G-3  then 
worked  directly  with  the  Deputy 
Commander  and  other  staff  offices 
to  solve  problems  on  an  expedited 
basis.  The  objective  of  taking  this 
approach  is  to  identify  all  signifi¬ 
cant  interactions  between  the  Cha¬ 
parral  /Vulcan  problem  and  the  op¬ 
eration  of  the  organization  as  a 
whole* 

With  the  activation  of  the  Cha¬ 
parral/Vulcan  units,  several  prob¬ 
lem  areas  were  readily  apparent. 
These  were  grouped  under  the 
broad  headings  of  Personnel,  Logis¬ 
tics  and  Maintenance  Support,  and 
Funds. 

The  personnel  problems  were 
those  of  manning  the  Chaparral/- 
Vulcan  units  and  obtaining  civilian 
space  for  maintenance  support.  The 
battalion  activation  program  was 
implemented  before  all  decisions  for 
Chaparral /Vulcan  fielding  had  been 
made,  and,  as  a  result,  the  activa¬ 
tion  schedule  was  not  completely 
firm  and  activation  orders  were  not 
published  in  sufficient  time  to  allow 
personnel  requisitions  to  follow 
their  normal  course. 

Since  the  first  personnel  requisi¬ 
tions  were  submitted  only  two  or 
three  months  prior  to  the  activation 
dates,  Department  of  the  Army 
was  forced  to  take  a  major  portion 
of  the  battalion’s  personnel  fill  from 
existing  Fort  Bliss  assets.  In  effect, 
this  reduced  Fort  Bliss's  ability  to 
accomplish  missions  that  existed 
prior  to  the  start  of  the  Chaparral  - 
Vulcan  program.  Department  of 


the  Army  action  officers  at  ACS- 
FOR  have  proposed  to  obtain  unit 
identification  codes  and  to  issue  ac¬ 
tivation  orders  approximately  six 
months  in  advance  of  the  activation 
dates.  Though  this  procedure  has 
not  yet  been  finalised,  it  is  expected 
to  alleviate  major  personnel  prob¬ 
lems  for  the  Chaparral/Vulcan  pro¬ 
gram.  Related  to  the  requisitioning 
problem  has  been  a  problem  of  fill¬ 
ing  MOS’s  common  throughout  the 
Army  (e.g.,  cooks,  clerks,  genera¬ 
tor  operators,.  The  activation  of 
the  new  battalions  has  not  simpll- 
fieid  Department  of  the  Army’s  task 
with  late  arrival  of  the  requisitions, 
further  complicating  DA’a  problem 
of  supplying  personnel  on  time. 
Though  Department  of  the  Army 
has  done  an  admirable  job  of  filling 
common  MOS  specialties  in  a  short 
length  of  time,  it  has  been  unable 
to  fully  meet  the  requirements  of 
the  program,  in  many  cases,  having 
to  furnish  personnel  ic  grades  be¬ 
low  the  authorized  rank.  This  has 
resulted  in  a  lower  experience  level 
than  expected  in  the  new  battalions. 

When  the  Chaparral/Vulcan  pro¬ 
gram  was  launched  in  1967,  it  was 
apparent  that  the  personnel  turbu¬ 
lence  at  Fort  Bliss,  caused  by  the 
Vietnam  conflict,  would  be  detri¬ 
mental  to  the  Chaparral /Vulcan- 
trained  personnel  in  the  training 
base.  To  overcome  this,  a  personnel 
stabilization  program  was  proposed 
by  Fort  Bliss  and  approved  by  the 
Department  cf  the  Army. 

Though  Department  of  the  Army 
has  many  stabilisation  programs 
and  many  high-priority  projects,  it 
has  given  Fort  Bliss  particularly 
good  cooperation  in  stabilizing 
more  than  75  percent  of  the  re¬ 
quested  personnel.  The  stable  train¬ 
ing  base  created  by  the  stabilization 
program  now  provides  &  foundation 
on  which  the  program  may  he  ei tab- 
lished. 
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These  problems  are  common  to 
any  new  activation  program,  and  in 
many  eases,  they  were  expected. 
But  the  Department  of  the  Army 
also  has  found  it  necessary  to  im¬ 
pose  additional  missions  on  Fort 
Bliss,  missions  which  are  related  to 
the  system  but  njt  specifically  re¬ 
lated  to  the  deployment  of  Chapar¬ 
ral/Vulcan  battalions.  In  Septem¬ 
ber  1968,  a  Provisional  Vulcan 
Combat  Team  was  trained  at  Fort 
Bliss  and  deployed  to  Vietnam  to 
test  the  system  under  field  condi¬ 
tions.  Fort  Bliss  contributed  the 
^»rsonnel  and  conducted  the  team 
training  without  benefit  of  Depart¬ 
ment  of  the  Army  assets.  Depart¬ 
ment  of  the  Army  has  also  placed 
upon  CONARC,  and  consequently 
upon  Fort  Bliss,  the  necessity  to  ac¬ 
complish  a  confirmatory  test  of  the 
Chaparral  and  Vulcan  systems. 
These  confirmatory  tests  include  de¬ 
tailed  technical  administrative 
requirements  and  will  be  reported 
direct  to  ACSFOR  at  Department  of 
the  Army.  Though  the  mission  was 
imposed  upon  Fort  Bliss,  we  foresee 
difficulty  in  obtaining  the  necessary 
additional  personnel  authorisations 
to  meet  these  requirements. 

In  the  logistics  and  maintenance 
support  areas  we  have  experienced 
two  major  problems:  (1)  station¬ 
ing  of  units  and  facilities,  and  (2) 
maintenance  support.  These  prob¬ 
lem  areas  came  under  the  jurisdic¬ 
tion  of  my  G-3  and  G-4.  although 
they  were  defined  by  the  Deputy 
Commander  in  coordination  with 
the  G-3  and  G-4  staff  officers.  In 
studying  these  problems,  basic 
questions  had  to  be  answered.  Spe¬ 
cifically: 

1.  How  many  Chaparral/Vul¬ 
can  battalions  will  Fort  Bliss  be  re¬ 
quired  to  station? 

2.  Whst  construction  wil!  be 
necessary  to  support  stationing? 

3.  What  training  faciliti es 
will  be  needed? 


4.  What  construction  will  be 
necessary  to  support  training  re¬ 
quirements  ? 

Normal  staff  procedures  produced 
moet  of  the  answers,  with  addition¬ 
al  information  being  received  from 
Fourth  U.  S.  Army  and  CONARC. 
We  concluded  that:  (1)  Fort  Bliss 
would  be  required  to  station  three 
Chaparral/Vulcan  battalions  con¬ 
currently.  (2)  Initially  these  Cha¬ 
parral/Vulcan  battalions  would  be 
stationed  at  McGregor  Range,  Dona 
Ana  Range  Camp,  and  Oro  Grande 
Range  Camp.  (3)  A  complete 
Chaparral  firing  range  training 
facility  would  be  needed  to  provide 
adequate  training. 

With  the  previously  mentioned 
planning  factors  in  mind,  the  G-3 
and  G-4  developed  requirements  for 
Chaparral/ Vulcan  facilities.  A  com¬ 
plete  major  MCA  Chaparral/T7ulcan 
construction  project  waa  developed 
to  support  adequately  stationing 
and  training,  although,  due  to  time 
factors,  au  interns  training  facility 
was  planned  for  McGregor  Range. 
In  addition  to  the  Chaparral  range 
facilities,  it  was  necessary  to  pro¬ 
vide  billets,  administrative  build¬ 
ings,  and  motor  maintenance  facil¬ 
ities.  McGregor  Rang  o  had  a  limited 
number  of  administrative  and  main¬ 
tenance  buildings;  thus,  a  major 
MCA  construction  project  was  nec¬ 
essary.  Again  the  time  limits  pre¬ 
cluded  such  an  elaborate  project; 
essential  apace  hud  to  be  obtained 
at  Fort  Bliss.  To  accomplish  this. 
Fort  Bliss  requested  that  CONARC 
delete  one  BCT  company  from  the 
U.  S,  Army  Training  Center.  The 
request  was  approved  and  tne  ad¬ 
ditional  billeting  space  thua  pro¬ 
vided  enabled  to  house  one  C/'V  bat¬ 
talion.  This  action  decreased  the 
construction  cost  of  the  project  by 
$1,173,000. 

The  other  Chaparral '  Vulcan  bat¬ 
talion  will  be  Uken  care  of  with 
a  minimum  of  expense,  some  of 
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which  will  ba  absorbed  by  Fort 
Bliss.  Maintenance  support  for  the 
Chaparral /Vulcan  units  followed 
essentially  the  same  format  as  that 
used  in  stationing  the  newly  acti¬ 
vated  battalions.  Maintenance  peo¬ 
ple  needed  information  about  the 
system,  number  of  units  to  be 
trained,  and  training  equipment 
needed.  From  answers  to  these 
questions,  maintenance  managers 
developed  lists  of  maintenance  sig¬ 
nificant  equipment,  established  time 
on  static*  factors,  determined  re¬ 
pair  frequency,  and  average  repair 
action  times.  The  next  step  was  ap¬ 
plication  of  these  data  to  the  for¬ 
mula  :  Equipment  density  times  re¬ 
pair  frequency  times  average  time 
to  repair  equals  man-hour  require¬ 
ments.  From  this  point,  it  is  a  re¬ 
latively  simple  matter  to  convert 
man-hours  to  man-years  to  required 
personnel  authorisations,  phase-in 
dates,  and  fund  requirements. 

The  next  aspect  of  the  problem 
was  determining  repair  parts  re¬ 
quirements.  For  the  conventional 
equipment  portion,  we  relied  upon 
past  experience  in  support  of  the 
same  or  similar  equipment.  For  the 
new,  or  system-peculiar,  equipment, 
we  used  systems  engineers’  esti¬ 
mates  of  parts  required,  combining 
the  two  parts  requirements  to  de¬ 
termine  a  dollar  requirement.  The 
third  part  of  the  problem  was  de¬ 
termining  the  requirements  for  New 
Equipment  Training  (NET).  This 
included  training  for  support  main¬ 
tenance  personnel  and  training  for 
operator  and  crew  maintenance  in¬ 
structors  at  the  Air  Defense  School 
and  Army  Training  Center.  Ex¬ 
changing  information  with  Depart¬ 
ment  of  the  Army,  USCONARC, 
and  commodity  commands,  we  wert 
offered  an  acceptable  NET  program. 
We  simply  concerted  man-days  at 
the  contractors’  plants  and  travel 
costs  into  the  TDY  dollar  require¬ 
ment.  The  combined  total  of  per¬ 


sonnel  requirements  und  personnel, 
parts,  and  TDY  requirements  was 
forwarded  to  our  next  higher  head¬ 
quarters  as  a  part  of  the  Chaparral  / 
Vulcan  support  package.  The  re¬ 
sults  were  a  workable  plan  admin¬ 
istratively  and  technically  correct 
in  every  detail. 

But  what  of  the  school  solution 
to  a  problem  ?  The  only  requirement 
was  that  resources  be  provided  from 
higher  headquarters.  The  real  man¬ 
agement  problems  soon  became 
apparent,  when  resources  we  needed 
did  not  materialise!  Of  course,  fiscal 
year  1969  has  some  time  to  go  and 
we  have  not  given  up  hope  or  the 
fight;  however,  to  date,  support 
maintenance  has  been  authorised 
only  16  of  the  required  140  spaces. 
We  have  had  to  take  civilian  spaces 
(at  the  expense  of  maintenance  sup¬ 
port  of  other  weapons)  to  provide 
maintenance  support  to  the  C/V 
program.  We  have  received  no  dol¬ 
lars  of  the  nearly  1.6  million 
required  to  support  Chaparral/ 
Vulcan.  Because  of  the  high  priori¬ 
ty  assigned  the  Chaparral/Vulcan 
program,  we  have  had  to  support 
it,  and,  thus  far,  “out  of  our  hides.” 

Following  this  analogy,  when  the 
hide  is  already  thin,  and  then 
stretched  thinner  because  of  an 
overall  shortage  of  funds  and  per¬ 
sonnel,  the  only  thing  left  to  do  ic 
begin  shrinking  the  body.  We  have 
done*  this  by  strictly  following  the 
priority  guidance  of  our  operating 
program.  One  Hawk  battalion,  re¬ 
cently  returned  from  Vietnam,  gets 
no  maintenance  support;  adminis¬ 
trative-type  equipment  is  not  re¬ 
paired:  and  approximately  1,000 
maintenance  job  orders,  for  2,750 
items,  have  been  placed  in  deferred 
maintenance  status.  Further,  our 
maintenance  managers  have  com¬ 
bined,  consolidated,  and  pared  away 
all  maintenance  actions  that  are  not 
"must  do’s"  to  keep  a  piece  of  equip¬ 
ment  operating. 
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As  examples,  Main* -nance  does 
not  inspect  or  otherwise  process 
new  major  items  prior  to  issue  to 
troop  units;  pre-i’epair  technical 
inspection  of  equipment  has  been 
reduced  to  the  absolute  minimum; 
post >repair  inspection  has  been 
eliminated  as  a  separate  function 
(combined  with  quality  control  or 
"line"  inspection);  repair  actions 
have  been  reduced  to  correction  of 
the  basic  failure  symptoms  reported 
by  the  equipment  user. 

These  reductions  from  standard 
practice  may  result  in  an  early  re¬ 
placement  of  major  items,  or  ac¬ 
tions  which  may  contribute  to 
future  higher-cost  repairs.  They 
are,  however,  trade-offs  which  can 
and  must  be  made  today  to  permit 
the  Chaparral/ Vulcan  program  to 
be  supported. 

Our  maintenance  management  ef¬ 
fort  at  Fort  Bliss  has  not  stopped, 
nor  will  it  stop.  If  anything,  it  has 
become  more  intense.  The  actual 
Chaparral/Vulcan  repair  actions 
are  being  watched  intently.  The 
objectives  are  to  find  better  wayf 
to  do  the  maintenance  job  and  to 
reduce  support  costs.  Maintenance 
managers  have  recently  completed 
a  re-evaluation  of  personnel  re¬ 
quirements,  based  in  part  on  six 
months  o'i  support  experience;  in 
part  on  the  reduction  of  Chaparral/ 
Vulcan  systems  in  the  weapons  bat¬ 
teries  (from  18  to  12  systems); 
and  in  part  on  utilization  of  a  mili¬ 
tary  support  platoon.  The  re-evalua¬ 
tion  i  educes  the  support  mainte¬ 
nance  personnel  requirement  by 
24%,  but  that  is  by  no  means 
enough  to  permit  the  program  to 
be  fully  supported  without  addi¬ 
tional  resources. 

The  last  problem  area  to  be  con¬ 
sidered  is  funds.  As  I  have  noted, 
our  Command  (installation)  Op¬ 
erating  Budget  ior  FY  69  included 
an  unfinanc'd  requirement  of  $5,4 
million  for  the  activation,  training. 


and  support  of  the  Chaparral/ 
Vulcan  units.  This  position  was 
restated  to  higher  headquarters 
several  times  between  February 
1968  and  August  1968,  when,  in 
order  to  meet  the  DA  milestones,  a 
directive  was  received  to  activate 
the  first  two  Chaparral/ Vulcan  bat¬ 
talions. 

The  installation  again  informed 
higher  headquarters  that  this  new 
mission  could  not  be  supported 
within  the  funds  available  to  the 
installation.  After  about  six  weeks, 
during  which  time  three  Chaparral/ 
Vulcan  units  had  to  be  activated, 
some  funds  were  received  in  BP 
2000  to  pay  for  the  activation  costs ; 
however,  no  funds  for  Base  Opera¬ 
tions  support  were  provided.  On  21 
September  the  installation  was  ad¬ 
vised  that  Chaparral/ Vulcan  train¬ 
ing  and  Base  Operations  support 
requirements  must  be  supported 
within  available  funds,  and  a  plan 
of  impact  and  implementation  was 
to  be  furnished  higher  headquar¬ 
ters.  Before  this  plan  could  be 
prepared,  the  installation  was  in¬ 
formed,  on  27  September,  that  the 
current  Approved  Operating  Budget 
was  being  reduced  by  $1.6  million. 
Since  the  installation  already  had  a 
total  of  $8.7  million  unflnanced,  the 
station  was  placed  in  a  position  of 
not  being  able  to  support  the  cur¬ 
rent  on-going  missions,  and  we  pre¬ 
pared  a  curtailment  plan  to  outline 
actions  that  would  have  to  be  taken 
in  order  for  the  installation  to  op¬ 
erate  within  the  available  resources. 
This  plan  included:  (a)  cancelling 
all  basic  training;  (b)  inactivation 
of  4  STRAF  units;  (c)  rcduction- 
in-force  of  88!  civilians;  (d)  dead¬ 
lining  motor  vehicles  and  missile 
systems;  (e)  elimination  of  all  but 
directed  TDY  ;  (f)  deferment  of  the 
procurement  of  all  equipment;  (g) 
cancellation  of  all  maintenance  and 
repair  contracts. 
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Of  course,  the  curtailment  of  the 
majority  of  the  above  items  re¬ 
quired  approval  of  higher  headquar¬ 
ters.  Subsequently  I  was  told  that 
the  reduction-in-force  was  not  ap¬ 
proved  and  funds  must  be  pro¬ 
gramed  for  Lie  pay  of  the  personnel. 
A  plan  for  the  phase  out  of  BCT 
was  tentatively  approved;  although 
this  was  revoked  and  BCT  will  con- 
t’nue.  I  have  been  advised  that  an 
increase  of  approximately  $3.5  mil¬ 
lion  may  be  forthcoming;  however, 
even  with  this  amount,  the  installa¬ 
tion  will  still  have  to  operate  under 
a  very  austere  program  and  we  still 
cannot  adequately  support  the 
Chaparral/Vulcan  training. 

This  management  -  by  -  exception 
problem  is  a  prime  example  of  the 
installation  being  assigned  addi¬ 
tional  responsibilities  without  the 
associated  resources  being  made 
available.  Although  I  have  enu¬ 
merated  many  serious  problems  re¬ 
lated  to  the  Chaparral/Vulcan  air 
defense  weapons  system,  wc  at  Fort 
Bliss  are  getting  on  with  the  mission 
assigned.  We  already  have  acti¬ 
vated  three  Chaparral/ Vulcan  bat¬ 
talions  and  will  continue  to  seek 
ways  to  solve  the  difficult  problems 
associated  with  this  program. 

With  faith  in  my  people,  I  know 
that  they  will  exert  every  effort  to 
accomplish  our  missions,  short  of 
printing  our  own  money.  I  know, 
too,  that  the  Army’s  continental  re¬ 
serves  have  been  seriously  strained 
by  the  huge  training  program,  the 
procurement  program,  the  stock¬ 
piling  and  continuing  pulldown  on 
combat  and  support  elements  in  the 
t  ntinental  ready  reserve.  There¬ 
fore.  I  must,  as  a  post  commander, 
manage  my  resources  with  care  to 
achieve  effective  results. 

COMMI'NITY  RK1.ATIONH 

Another  installation  management 
problem  area  I  d  like  to  discuss 


briefly  is  that  of  community  rela¬ 
tions.  As  managers,  no  matter  how 
taxed  you  are  for  time,  one  of  your 
most  important  roles  is  that  of 
maintaining  sound  relationships  in 
your  local  community.  As  key  mili¬ 
tary  and  civilian  officers,  you  are  — 
or  you  should  be,  if  you  aren’t  al¬ 
ready  -  prominent  in  the  civic, 
religious,  educational,  and  service 
organization  life  of  your  communi¬ 
ty.  In  exchange,  these  groups  and 
the  persons  they  represent,  can  be 
expected  to  share  a  concern  for 
your  organization. 

Our  area  of  community  relations 
includes  a  wide  United  States  and 
Mexican  trade  area,  embracing  75 
counties  in  West  Texas,  New  Mexico, 
and  Arizona  and  two  states  in 
northern  Mexico,  with  a  combined 
population  exceeding  five  million 
persons.  The  heart  of  this  area,  of 
course,  is  El  Paso.  It  is  the  largest 
city  between  Phoenix  and  Fort 
Worth,  and  between  Denver  and 
Chihuahua  City,  Mexico.  This  locale 
has  been  chosen  twice  in  the  past 
two  years  for  the  meetings  of  Presi¬ 
dent  Johnson  and  President  Diaz 
Ordaz  of  Mexico  to  seal  the  historic 
U.  S. -Mexico  Chamizal  Treaty.  In 
fact,  I  was  privileged  to  escort 
President  Johnson  and  the  fc.mer 
First  Lady  on  their  visit  on  Decem¬ 
ber  13,  1968,  when  they  landed  at 
Biggs  Field,  a  site  just  10  minutes 
away  from  the  International  Bridge. 
The  community  leaders  and  military' 
work  together  under  the  umbrella 
of  the  El  Paso  Chamber  of  Com¬ 
merce,  and  it  is  on  this  group  that 
I  rely  heavily.  In  your  areas,  find 
out  what  organization  is  the  center 
drive  in  all  aspects  of  community 
life.  Make  it  your  right  arm.  Mili¬ 
tary-civilian  relationships  are  two- 
way  streets,  us  you  well  kt.ow,  Just 
as  I've  come  to  dej>end  upon  El  Paso 
leaders  to  lie  on  hand  to  meet  our 
distinguished  United  States  and 
foreign  visitors,  they  also  rely  on 
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my  being  on  hand  for  their  civic 
celebrations,  at  times,  as  their  guent 
speaker. 

As  Army  speakers  take  the  Army 
story  to  various  organisations  and 
gatherings,  especially  the  many 
conventions  held  in  the  Sun  City, 
so  do  we  at  Fort  fil'is  call  on  our 
El  Paso  friends,  educators,  and 
community  leaders  to  be  guest 
speakers  at  our  graduations,  class 
opening  ceremonies,  and  anniver¬ 
saries.  This  is  one  way  of  keeping 
the  public's  interest  in  yoai*  organi¬ 
zation  and  its  programs. 

Public  support  is  overwhelming 
in  the  southwestern  scene,  especial¬ 
ly  during  Armed  Forces  Week,  when 
Army  exhibits  are  placed  downtown 
and  in  schools.  Our  annual  Armed 
Forces  Open  House  draws  close  to 
50,000  spectators,  all  of  whom  take 
renewed  interest  in  the  missiles  and 
men  of  the  Air  Defense  Center. 

The  Fort  Bliss-El  Paso  relation¬ 
ship  is  rooted  in  120  years  of  close 
association  and  increasing  inter- 
depency.  As  Fort  Bliss  has  grown, 
sc  has  El  Paso.  My  own  require¬ 
ments  for  today’s  military  civilian 
program  are  that  it  be  made  an 
everyday  affair.  Key  military  and 
civilian  officials  in  my  command 
maintain  a  daily  working  relation¬ 
ship  with  their  civilian  counter¬ 
parts,  and  this  will  pay  dividends 
as  the  civilian  community  becomes 
involved  and  interested  in  our  pro¬ 
grams.  In  turn,  we  learn  where  we 
can  be  of  assistance,  and  are  at¬ 
tuned  to  their  day-to-day  activities. 

MANAGEMENT  PHILOSOPHY 

To  turn  from  community  rela¬ 
tion#  to  the  real  crux  of  this  article, 


I  have  some  observations  and  con¬ 
clusions  to  make.  In  his  bock  The 
Practice  of  Management,  Peter 
Drucker  writes  that  management  by 
objectives  and  self-control  may 
legitimately  be  called  a  philosophy 
of  management  I  agree  with  his 
thinking,  because  a  philosophy  is  a 
system  of  thought,  a  way  of  think¬ 
ing  that  fits  one’s  attitudes  rnd 
methods  of  approaching  prc  bl  jmr 
into  some  sort  of  an  organised  pat¬ 
tern.  A  philosophy  of  management, 
in  simplest  terms,  starts  with  a 
recognition  of  the  basic  values  or 
purposes  to  be  sought  by  a  particu¬ 
lar  organisation,  and  it  proceeds 
by  considering  and  fitting  together 
the  various  factors  that  seem  to 
influence  accomplishment  of  the 
purposes  desired.  Management  by 
objectives,  means,  of  course,  that 
all  work  within  the  organization  is 
directed  toward  the  accomplishment 
of  the  assigned  missions. 

Any  mediocre  manager  can  get 
the  job  done  when  there  is  plenty 
of  money  to  go  around.  The  real 
managers  are  those  who  can  achieve 
their  mission  when  money  is  scarce. 
They  are  the  leaders  who  can  in¬ 
still  in  their  organization*;  an  esprit 
de  corps  and  who  can  create  the 
climate  for  cost-saving  ideas  and 
innovations.  They  take  every  idea 
that  can  conserve  resources  or  stim¬ 
ulate  better  workmanship,  and  nur¬ 
ture  and  expand  such  ideas  to  full 
money  saving  maturity.  These  are 
also  the  managers  who  are  aware  of 
the  importance  of  recognition  to 
people.  □ 
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Gen.  Oden  is  a  graduate  of  West 
Point,  the  Command  and  General  Staff 
College,  the  Armed  Forcea  Staff  Col¬ 
lege,  and  the  Army  War  College. 

Before  assuming  his  present  com¬ 
mands  In  Feb.  1967,  Gen.  Oden  was 
Director  of  Officer  Personnel  In  the 
DA’s  Office  of  Personnel  Operations. 
Prior  to  that,  he  commanded  the  U.  8. 
Army  Support  Command  in  South  Viet¬ 
nam;  and,  before  that,  he  was  Chief 
of  the  Army  Section  of  the  Military 
Assistance  Advisory  Group  in  South 
Vietnam. 

(This  article  was  adapted  from  Gen. 
Oden’s  presentation  before  the  Army 
Installation  Management  Course  at 
USAMS  on  27  Mar.  1969.) 


Management  Opportunities 
at  the  Instailation  Level 


Major  Generai  Ddk  M.  Oden, 
Commanding  General, 

U.  S.  Army  Aviation  Center, 
and  Commandant, 

U.  S.  Army  Aviation  School, 
Fort  Rucker,  Alabama 


I  would  like  to  discuss,  in  brief, 
the  missions  of  the  U.  S.  Army 
Aviation  Center  and  School,  which 
are  located  at  Fort  Rucker,  Ala¬ 
bama,  as  well  as  management  as  we 
practice  it  at  my  installation. 

Actually,  1  wear  three  hats :  I  am 
the  Commanding  General  of  the 
U.  S.  Army  Aviation  Center,  Com¬ 
mandant  of  the  U.  S.  Army  Avia¬ 
tion  School,  and  the  U.  S.  Conti¬ 
nental  Army  Command  proponent 
for  all  aviator  training  in  the  con¬ 
tinental  United  States. 

THE  V.  8.  ARMY 

AVIATION  CENTER  A  SCHOOL 

Like  other  centers,  the  Aviation 
Center  is  host  to  a  Combat  De¬ 
velopments  Command  Agency  for 
Aviation,  the  Army  Materiel  Com¬ 
mand’s  Aviation  Test  Board,  a 
USCQNARC  Human  Research  Unit, 
and.  of  course,  the  United  States 
Army  Aviation  School.  In  addition, 
at  the  Aviation  Center  we  find  the 
United  States  Army  Board  For 
Aviation  Accident  Research  with  a 


world-wide  mission  of  accident  in¬ 
vestigation  and  preveution,  and  the 
United  States  Army  Aero-Medical 
Research  Unit,  which  la  directly 
under  the  Surgeon  General  of  the 
United  States  Army.  At  the  Avia¬ 
tion  Center,  we  have  a  rather  com¬ 
plete  aviation  community.  I  would 
emphasize  that  we  practice  the  cen¬ 
ter  team  concept,  which  ia  consi¬ 
dered  very  important  by  the  De¬ 
partment  of  the  Army,  In  developing 
aviation  plana  and  studies. 

Since  the  Army  Aviation  School 
is  such  a  large,  complex  activity,  I 
will  devote  moat  of  this  article  to 
discussing  its  operations.  The  Avia¬ 
tion  School  ia  currently  located  in 
three  states  in  the  Third  Army  area. 
In  addition  to  our  operations  at 
Fort  Rucker,  we  have  a  small  ele¬ 
ment  at  Keesler  AFB,  Mississippi, 
which  administers  to  students  who 
are  trained  as  air  traffic  controllers 
by  the  Air  Force.  We  also  have  a 
large  element  of  the  school  located 
at  the  Hunter  Army  Airfield  Fort 
Stewart.  Georgia,  complex  engaged 
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in  aviation  training  aa  an  extension 
of  the  Aviation  School. 

The  mission  of  the  Aviation 
School  is  to  train  aviators  and  en¬ 
listed  aviation  specialists.  I  should 
add  “for  duty  in  Vietnam,"  because 
that  is  where  the  majority  of  our 
student  go  upon  graduation.  To 
accomplish  our  mission,  we  require 
a  variety  of  equipment  and  facili¬ 
ties.  For  example,  the  present  train¬ 
ing  loads  require  us  to  maintain  a 
fleet  of  1,521  aircraft  of  various 
types.  At  Fort  Rucker,  we  have  dve 
base  fields  from  which  training  is 
conducted.  These  are  Hanchey 
Army  Heliport,  Lowe  Army  Heli¬ 
port,  Knox  Army  Heliport,  Shell 
Army  Heliport,  and  Cairns  Army 
Airfield,  which,  by  the  way,  is  one 
of  the  busiest  airfields  in  the  United 
States.  The  United  States  Army 
Aviation  School  element  operates 
from  three  base  fields.  These  are 
Hunter  Army  Airfield  (formerly  an 
Air  Force  base)  whose  ramp,  in¬ 
cidentally,  contains  118  acres  of 
concrete  36  '  thick,  which  is  a  lot 
of  concrete;  Wright  Army  Airfield; 
and  Evans  Army  Heliport. 

In  addition,  there  are  over  300 
landing  sites  within  a  50-mile  radius 
of  Fort  Rucker  alone.  It  is  ap¬ 
parent  that  the  scope  of  our  aviator 
training  operation  is  indeed  large 
and  I  haven’t  mentioned  the  pri¬ 
mary  heiicopter  training  effort  at 
Fort  Woltery  Te*  \\ 

Looking  at  th^  facilities  alone 
does  not  give  a  complete  idea  of 
our  training  mission.  I  think  what 
is  involved  can  be  better  under¬ 
stood  by  examining  some  compara¬ 
tive  statistics  and  related  facts. 

During  the  last  year,  Fort  Rucker 
alone  had  more  aircraft  operations, 
by  far,  than  the  five  largest  civil 
airports.  Total  operations  at  Fort 
Rucker  exceeded  4.2  million  opera¬ 
tions,  while  the  five  largest  airports 
exceeded  just  over  2.8  million  op¬ 
erations. 


Z  think  one  can  appreciate  the 
management  opportunities  inherent 
in  the  execution  of  my  training 
mission  when  one  considers  that  the 
1,500  aircraft  we  are  operating  con¬ 
sist  of  13  types  and  23  different  con¬ 
figurations.  At  Fort  Rucker,  we 
have  68  different  training  sections 
engaged  in  flight  training  alone.  We 
graduate  425  new  aviators  at  Fort 
Rucker  and  210  new  aviators  at 
Hun  ter /SteWart  each  month.  These 
figures  do  not  include  the  numerous 
graduates  of  various  aircraft  transi¬ 
tion  courses  conducted  at  the  school. 
Our  annual  flight  program  at  Fort 
Rucker  is  in  the  neighborhood  of 
850,000  flying  hours.  The  Aviation 
School  has  73  different  programs  of 
instruction,  including  both  officer 
and  enlisted  student  instruction.  To 
show  the  magnitude  >f  our  enlisted 
training  program,  a*  graduate  at 
least  two  classes  of  new  mechanics 
every  day. 

During  the  last  three  years,  the 
growth  of  the  Aviation  School  has 
been  dramatic.  There  has  been  a 
marked  increase  in  the  number  of 
graduates.  Concurrent  with  this 
growth,  numerous  plans  and  proj¬ 
ects  were  undertaken  to  cope  with 
the  expansion  of  facilities  and  train¬ 
ing  and  to  improve  management  in 
these  areas.  I  would  like  to  use  the 
remainder  of  this  article  to  outline 
some  of  these  projects,  and  I  will 
conclude  by  describing  management 
opportunities  I  believe  to  exist  for 
the  future. 

MANAGEMENT  TECHNIQUES 
WHICH  HAVE  HELPED 

IN  GETTING  THE  JOB  DONE 

But,  first,  let  me  digress  to  men¬ 
tion  that  I  am  not  really  prepared 
to  provide  an  article  on  management 
in  the  usual  sense  of  the  word  as 
defined  in  management  circles. 

•-Basically,  I  am  a  command er  who 
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believes  that  management  is  a  func¬ 
tion  of  my  overall  command  re¬ 
sponsibility,  one  in  which  I  must 
be  concerned  personally.  If  there 
is  any  one  key  to  good  management, 
I  believe  it  must  be  the  ability  to 
innovate.  I  And  no  fault  with  cur¬ 
rent  management  systems  as  de¬ 
fined  by  Department  of  Defense  and 
Department  of  the  Army  regula¬ 
tions.  However,  I  firmly  believe 
that  there  if  a  danger  of  placing 
too  much  reliance  on  management 
as  prescribed  by  regulations.  In 
fact,  I  think  it  may  well  inhibit 
innovation  by  lulling  managers  and 
program  analysts  into  a  false  sense 
of  security.  To  do  only  what  is 
prescribed  by  regulations  simply 
will  not  suffice  for  effective  man¬ 
agement  of  operations  at  my  in¬ 
stallation.  This  is  probably  due  to 
the  fact  that  the  system  is  geared 
primarily  to  the  management  of 
resources  (men,  money,  and  ma¬ 
terial).  It  does  not  fully  recognise 
the  interfaces  between  the  manage¬ 
ment  of  resources  on  the  one  hand 
and  the  management  of  operations 
on  the  other.  My  entire  mission  is 
Southeast  Asia-oriented,  so  every¬ 
thing  is  given  first  priority.  At 
F'ort  Rucker,  we  spend  funds  at  the 
rate  of  $347,000  a  day ;  this,  coupled 
with  a  rapid  pace  of  training,  illus¬ 
trates  that  dally  —  not  quarterly, 
monthly,  or  even  weekly  —  review 
and  analysis  is  essential. 

In  addition  to  the  normal  man¬ 
agement  of  the  standard  resources, 
the  following  areas  of  operations 
and  functions  require  special  con¬ 
sideration  because  they  interface 
one  with  another  and  impact  on 
resource  utilisation  as  well: 

A.  Training  methods  and  con¬ 
cepts  ; 

R.  Air  space  utilization ; 

C.  Maintenance  flight  hour 
management : 

D.  Safety  of  flight; 

E.  Review  and  analysis. 


The  techniques  we  employ  have 
been  developed  through  experience, 
through  innovation,  and  through 
searching  reviews  of  each  opera¬ 
tion.  Some  of  them  are  new,  some 
are  adaptation!  of  existing  tech¬ 
niques.  Here  are  some  examples: 

A.  The  integrated  staff; 

B.  The  management  com¬ 
mittee; 

C.  Testing; 

D.  Systematic  interviews; 

E.  Review  and  analysis  stim¬ 
ulation. 

The  areas  of  operation  and  func¬ 
tion  inherent  in  my  mission  which 
I  indicated  needed  special  considera¬ 
tion  —  training,  air  space,  flight 
hour  management,  safety  of  flight, 
and  review  and  analysis  —  are  sub¬ 
jected  to  management  techniques 
which  we  have  designed  to  provide 
effective  control.  In  the  space  avail¬ 
able,  I  cannot  give  a  complete  pic¬ 
ture  of  all  of  the  techniques  em¬ 
ployed,  but  I  will  cite  a  few  examples 
to  illustrate  what  I  mean. 

The  integrated  staff.  At  the  Avia¬ 
tion  Center,  we  have  integrated  the 
center  and  school  staffs.  It  should 
be  noted  that  the  Aviation  School 
clement  at  Hunter/Stewart  is  also 
considered.  As  the  CONARC  pro¬ 
ponent  for  aviator  training,  I  am 
responsible,  to  a  large  extent,  for 
the  production  of  plans  and  the 
forecast  for  resource  requirements 
to  support  aviation  training.  The 
integration  of  the  Aviation  Center 
and  School  staffs  has  provided  me 
the  capebility  to  keep  pace  with 
ever-increasing  demands  for  finite 
information  on  extremely  short 
notice  to  support  DA  program  pro¬ 
posals.  Without  this  close  inter¬ 
relationship  permitting  me  maxi¬ 
mum  utilization  of  the  available 
talent,  we  would  not  have  been  able 
to  accomplish  the  orderly  build-up 
of  aviator  training.  This  organisa¬ 
tion  also  is  better  able  to  validate 
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and  monitor  resource  requirements 
and  the  expenditure  of  resources. 

The  Management  Committee. 
Committees  have  been  used  for  a 
long  time  is  the  Army,  but  we  have 
formalised  certain  committees  to 
cope  with  complicated  situations 
needing  constant  review.  Examples 
are  the  Aircraft  Management  Com¬ 
mittee,  chaired  by  my  Chief  of  Staff 
and  the  Airspace  Management  Com¬ 
mittee,  chaired  by  my  Assistant 
Commandant  Unique,  at  least  at 
installation  level,  is  the  fact  that 
each  of  these  committees  is  pro¬ 
vided  an  executive  office.  This  office 
has  the  authority  to  conduct  busi¬ 
ness  on  a  daily  basis,  within  the 
authority  and  policies  announced  by 
the  committee,  after  these  policies 
have  received  my  approval. 

The  Aircraft  Management  Com¬ 
mittee  was  initiated  to  cope  with 
the  complex  problems  involving  the 
management  of  a  diverse  fleet  of 
aircraft  in  support  of  an  expanding 
flight  training  program.  The  Air¬ 
craft  Management  Center  (execu¬ 
tive  office  of  the  committee)  has 
proved  highly  successful  in  the 
formulation  and  implementation  of 
a  systematic  management  system. 

It  ahouid  be  pointed  out  that  avia¬ 
tion  flight  training  has  always  em¬ 
bodied  inherent  features  that  are 
either  not  present,  or  are  not  found 
in  the  same  combination,  in  other 
areas  of  training.  These  era  be 
enumerated:  (a)  training  cannot  be 
conducted  unless  equipment  is  op¬ 
erated*  (b)  the  equipment  invest¬ 
ment  is  extremely  high;  (c)  the 
equipment  is  extremely  expensive 
to  operate  and  maintain ;  (d)  the 
ratio  of  trainers  to  trainees  is  high ; 
(e)  the  ratio  of  aircraft  to  students 
is  high;  (f)  training  requires  the 
use  of  facilities  over  a  wide  geo¬ 
graphic  area;  (g)  tight  control 
over  and  allocation  of  airspace  is 
necessary;  (h)  there  is  an  ever- 
p recent  potential  for  disaster  (e.g., 


aircraft  accidents,  mid-air  colli¬ 
sions). 

Early  in  1966,  tbs  programming 
and  allocation  of  aircraft  to  support 
27,000  flying  hours  monthly  was  a 
relatively  simple  although  time- 
consuming  task.  It  was  accom¬ 
plished  in  s  traditional  manner, 
utilising  manual  and  decentralised 
procedure*.  Bulk  allocations  of  re¬ 
sources  were  made  to  flight  depart¬ 
ment*  which,  in  turn,  asoigned  air¬ 
craft  to  instructors  and  students. 
However,  even  at  the  relatively 
modest  level  of  training  prevailing 
at  that  time,  aircraft  maintenance 
and  utilisation  problems  were  ap¬ 
parent.  Some  of  the  problems  were 
these:  matching  the  actual  training 
conducted  with  that  programmed, 
providing  the  proper  aircraft  in  the 
correct  configuration  (electronics, 
weapons,  and  loads)  to  the  proper 
student  at  the  right  time  and  place, 
eliminating  unnecessary  mainte¬ 
nance  requirement! ;  providing  valid 
and  timely  historical  data,  and  re¬ 
acting  to  training  contingencies 
(weather,  illness,  special  aircraft 
inspections,  etc.)  in  a  timely  man¬ 
ner. 

At  Fort  Rucker,  providing  park¬ 
ing  and  maintenance  areas  for  1,000 
aircraft  requires  considerable  real 
estate.  Each  aircraft  has  an  as¬ 
signed  parking  spot  at  one  of  the 
five  base  airfields.  The  maintenance 
force  is  distributed  so  as  to  support 
the  aircraft  peculiar  to  the  respec¬ 
tive  sites. 

The  purpose  of  the  Aircraft  Man¬ 
agement  Center  is  to  centrally  pro¬ 
gram  all  of  the  variables  with  the 
concomitant  result  of  student /air¬ 
craft  assignment  at  the  proper  time 
and  place,  several  times  dally.  This 
is  really  an  oversimplified  statement 
of  purpose.  There  are  many  other 
complicated  factors  involved.  Some 
of  these  are  the  availability  of  air¬ 
craft,  progressive  and  *(heduled 
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maintenance,  weather  days  preclud¬ 
ing  flight  make-up,  and  many  others. 

The  Aircraft  Management  Center 
is  composed  of  representatives  fiom 
several  staff  agencies.  It  coordi¬ 
nates  the  Flight  Training  Program, 
established  by  the  Director  of  In¬ 
struction,  with  the  requests  from 
the  training  departments  to  validate 
the  proposed  flight  schedule.  This 
schedule  is  further  coordinated  with 
the  maintenance  support  program, 
the  facilities  support  plan,  and  the 
budget. 

The  Aircraft  Management  Center 
operate*  on  the  principle  of  cen¬ 
tralised  control  and  decentralised 
implementation.  It  has  provided 
substantial  benefits  in  the  utilisa¬ 
tion  of  aircraft  by  reducing  the 
number  of  these  expensive  machines 
required,  a*  well  as  in  effecting 
savings  in  the  maintenance  work 
force  by  leveling  the  peaks  and 
valleys  in  flying  hours,  not  to  men¬ 
tion  its  aid  in  accomplishing  the 
overall  mission. 

Using  our  UH-1  fleet  as  an  ex¬ 
ample,  if  we  were  operating  today 
at  the  same  level  of  efficiency  exist¬ 
ing  in  FY  65,  we  would  require  143 
UH-1  aircraft  assigned  to  Fort 
Rucker  in  excess  of  those  assigned 
today  to  accomplish  the  same  mis¬ 
sion.  Not  only  has  this  effort  re¬ 
duced  the  cost  of  purchasing  and 
maintaining  this  number  of  aircraft, 
we  simply  could  not  accomplish  to¬ 
day's  mission  because  we  would  not 
have  sufficient,  parking  space  to 
park  this  additional  number  of  air¬ 
craft. 

The  Comptroller  of  the  Army 
published  a  letter  circularising  a 
story  about  the  Aircraft  Manage¬ 
ment  Center  at  Fort  Rucker,  which, 
of  course,  made  us  very  proud.  The 
title  of  this  article  is  "Management 
by  Innovation,’’  but  k  really  could 
have  been  "Management  bv  Learn¬ 
ing."  It’s  kind  ot  like  the  story 
about  the  little  bey  who,  as  he  was 


growing  up  and  into  the  fence¬ 
climbing  age,  discovered  it  was 
much  easier  to  climb  a  fence  lean¬ 
ing  away  from  him  than  it  was  to 
climb  one  leaning  toward  him.  So 
he  learned  a  little  bit.  And  then, 
as  he  grew  a  little  older,  he  found 
out  that,  contrary  to  the  fence,  it's 
more  difficult  to  kiss  a  girl  who  is 
leaning  away  from  you  than  one 
who  is  leaning  toward  you. 

I  think  that  is  Just  r.bout  the  way 
our  management  practices  have 
grown  in  the  past  two  and  a  half 
years  at  Fort  Rucker.  They  have 
grown  by  learning,  and  of  course, 
the  first  thing  in  learning  ia  to 
make  a  i  ealiatic  estimate  of  the 
situation  to  determine  what  the 
management  problem  is. 

TeaHng.  Testing  is  used  to  try 
out  new  ideas  in  training  and  opera¬ 
tions  designed  to  improve  efficiency 
and  effectiveness.  This  technique 
encourages  innovation  on  the  part 
of  subordinates  in  that  they  submit 
new  ideas  for  approval  of  test. 
There  have  been  many  instances  of 
the  use  of  this  technique,  and  I  will 
cite  a  few  instances  in  the  area  of 
t-aiaing  management  which  I  think 
are  significant. 

We  have  large  numbers  of  in¬ 
structor  pilots  at  the  Aviation 
School.  The  ratio  of  instructor 
pilots  to  students  ranges  from  one 
insti  uctor  to  one  student  to  as  high 
as  one  instructor  to  four  students. 
The  majority  of  instructors  we  em¬ 
ploy  are  military  and  are  subject 
to  repetitive  tours  to  Vietnam,  to 
the  extent  that  their  tour  of  duty 
at  Fort  Rucker  rarely  exceeds  18 
months.  For  this  reason,  there  is 
a  requirement  to  train  66%  of  our 
military  instructor  pilots  annually 
in  what  wc  call  a  Methods  of  In¬ 
struction  (MGI)  course.  Tests  to 
reduce  and  improvt  MOI  training 
were  conducted  last  year  employing 
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the  improved  technique  of  instruc* 
don  —  programmed  learning.  Re¬ 
sults  were  significant  The  course 
for  instrument  instructors  was  re¬ 
duced  from  over  14  weeks  and  a 
programmed  102  flight  hours  to  8 
weeks  and  45  flight  hours.  TheMOI 
course  for  contact  instructors  was 
reduced  from  8  weeks  and  60  pro¬ 
grammed  flight  hours  to  4  weeks 
and  30  flight  hours.  This  will  amount 
to  an  annual  savings  of  $3.5  million 
OAMA  during  FY  60.  Other  tests 
have  reduced  the  density  of  night 
flying  ty  40%,  reduced  the  density 
of  aircraft  in  contact  training  air¬ 
borne  at  any  one  tune  by  50%,  and 
reduced  the  number  of  aircraft  en¬ 
gaged  in  instrument  training  at  any 
one  time  by  33%.  These  relate  to 
safety  and  airspace  management. 
A  test  was  conducted  which  in¬ 
creased  the  effective  utilization  of 
stage  fields  from  18  aircraft  per 
stage  field  to  24  aircraft  per  stage 
field,  thereby  eliminating  the  neces¬ 
sity  of  building  additional  stage 
fields  which  cost  $750,000  each. 

Systematic  interviews.  We  have 
programs  which  provide  for  the 
systematic  interview  of  all  field 
grade  officers  arriving  and  depart¬ 
ing  the  Aviation  Center.  Addition¬ 
ally,  we  have  periodic  meetings 
with  the  class  leaders  of  the  many 
classes  in  residence  at  the  school. 
These  meetings  are  really  brain¬ 
storming  sessions  to  search  for 
better  ways  and  rnetnz  of  accom¬ 
plishing  our  training  mission.  Some 
of  the  suggestions  received  have 
resulted  in  increased  efficiency  with 
no  concurrent  reduction  of  cost.  On 
the  other  hand,  others  have  resulted 
in  increased  efficiency  and  reduc¬ 
tion  of  cost.  An  example  of  the 
results  gained  by  this  technique  is 
the  suggestion  to  reduce  the  train¬ 
ing  time  in  the  CH-47  Chinook  from 
42  hours  per  student  to  35  hours 


per  student.  This  suggestion  is  cur¬ 
rently  undergoing  the  testing  tech- 
nique  I  have  just  described,  and 
the  results  look  promising. 

Another  suggestion  received  was 
that  the  106  recoiiless,  50  caiiber 
spotting  rifle  be  used  as  s  sub¬ 
caliber  device  to  train  gunnery  stu¬ 
dents  in  rocket-firing  from  heli¬ 
copters.  This  suggestion  led  to  the 
development  of  a  relative  wind  sen¬ 
sor  located  outside  the  helicopter 
which  permits  the  instructor  pilot 
and  student  to  put  the  aircraft  in 
such  position  that  the  trajectory  of 
the  50  caliber  round  coincides  with 
the  trajectory  of  the  rocket  round, 
thereby  allowing  substitution  of 
this  less  expensive  round  for  a  por¬ 
tion  of  the  rounds  fired  per  student 
in  qualification.  Considering  the 
training  program  for  FY  69,  this 
suggestion  will  save  approximately 
$5.5  million  in  ammunition  costs 
alone.  I  cannot  emphasize  enough 
the  benefits  to  be  gained  by  listening 
to  the  man  who  is  doing  the  job 
when  he  says  he  has  found  a  better 
way  to  build  a  mouse  trap,  and  then 
supporting  him  to  see  that  his  sug¬ 
gestion,  if  it  is  a  good  one,  does 
not  become  bogged  down  in  accom¬ 
plishment. 

Review  and  analysis  stimulation. 

I  mentioned  earlier  that  review  and 
analysis  is  an  area  requiring  special 
consideration  at  my  installation.  It 

here,  I  believe,  that  the  greatest 
deficiency  of  our  present  manage¬ 
ment  system,  as  defined  by  regula¬ 
tion,  is  found.  True,  the  regulation 
does  not  inhibit  dynamic  review  and 
analysis,  but  the  tendency  la  to  rely 
on  the  statistical  data  and  not  give 
enough  consideration  to  those  areas 
of  operation  which  must  be  reviewed 
on  other  than  a  statistical  basis 
For  this  reason,  I  have  directed 
periodic  seminars  and  reviews  to 
stimulate  the  review  ted  analysis 
process,  not  only  at  the  program 
director  level  but  at  the  level  of 
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budget  analyst  as  well.  With  the 
manifold  increase  in  aviation  train¬ 
ing,  accompanied  by  multiple,  some¬ 
times  overlapping,  program  changes, 
various  situations  have  been  intro¬ 
duced,  causing  shortfall  deviations 
from  the  training  program,  as  well 
as  the  overcommitment  of  resources. 
Generally,  in  the  past,  we  analysed 
the  many  facets  of  the  program  and 
measured  performance  by  the  Quar¬ 
terly  Budget  Execution  Reviews  and 
the  Quarterly  Commander’s  Review 
and  Analysis  (we  knew  where  we 
had  been).  Based  on  approved 
plans,  we  could  pretty  well  chart 
the  expected  future  (we  knew  where 
we  were  going).  However,  in  be¬ 
tween,  we  had  a  weakness  in  gather¬ 
ing  current  data  (monthly,  weekly, 
or  daily  as  the  situation  demanded). 
In  turn,  the  command  was  not  able 
to  make  timely  judgments  to  man¬ 
age  resources  (where  are  we  now?). 
In  some  cases,  information  regard¬ 
ing  various  programs  was  not  suf¬ 
ficiently  disseminated  to  permit 
across-the-staff  coordination.  For 
this  reason,  we  established  a  central 
room  near  my  office,  known  as  the 
command  Analysis  of  Programs 
room.  Here,  on  display,  are  charts 
depicting  the  status  of  operations, 
highlighting  areas  which  need  com¬ 
mand  attention,  for  my  utilization 
and  that  of  the  entire  staff.  These 
charts  serve  another  purpose  in  that 
they  become  part  of  the  quarterly 
review  and  provide  a  useful  histori¬ 
cal  record  and  the  continuity  neces¬ 
sary  for  future  staff  officers  assigned 
to  the  Aviation  Center  staff.  Review 
and  analysis  is  one  area  which  I 
think  can  stand  the  most  improve¬ 
ment  in  the  management  programs, 
and  requires  the  best  efforts  of  all 
engaged  in  management. 

MANAGEMENT  OPPORTUNITY 
IN  THE  FUTURE 

Now,  I  have  discussed  my  mission 
and  our  organization  and  have  given 


some  examples  of  management  tech¬ 
niques  which  I  feel  have  been 
significant  in  helping  me  do  my  job. 
I  indicated  I  would  give  an  idea  of 
what  I  see  in  the  future.  Through¬ 
out  the  entire  aviation  training 
base,  there  is  an  urgent  need  to 
move  ahead  in  two  dynamic  areas. 
Improvement  in  these  areas  would 
not  only  result  in  large  dollar  sav¬ 
ings  but  would  also  improve  the 
efficiency  of  our  operations  and  re¬ 
sult  la  a  better  trained  graduate. 
The  first  is  the  initiation  of  systems- 
engineered  programs  of  instruction, 
which,  as  is  known,  is  currently 
under  way  throughout  the  CONARC 
schools;  the  second  is  the  addition 
of  automatic  data  processing  sup¬ 
port  for  the  management  of 
systems-engineered  courses.  Self- 
paced  learning  inherent  in  systems- 
engineered  courses  permits  the  in¬ 
dividual  to  proceed  through  the 
course  at  his  own  pace.  This  means 
that,  instead  of  managing  68  flight 
sections,  for  example,  containing 
2,300  students,  we  would  actually 
be  managing  each  student  as  if  he 
were  a  class.  From  this,  i  think  it 
can  readily  be  seen  that  it  would 
be  impossible  to  manage  this  kind 
of  training  without  adequate  auto¬ 
matic  data  processing  support. 
Further,  the  effective  integration  of 
the  management  of  flight  training 
and  the  management  of  aircraft 
maintenance  cannot  be  optimized 
until  fully  supported  by  automatic 
data  processing  systems. 

The  entire  aviation  training  base 
is  progressing  in  both  of  these  areas 
at  the  present  time,  as  a  matter  of 
urgency.  The  individuals  working 
in  these  programs  become  increas¬ 
ingly  motivated,  the  longer  they 
work  on  them.  I  am  sure  that  this 
motivation  stems  from  the  attrac¬ 
tiveness  of  the  benefits  theec  in¬ 
dividuals  see  in  the  future. 
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In  summary,  I  think  the  entire 
aviation  training  base  ha*)  accom¬ 
plished  an  outstanding  job  in  coping 
with  the  rapid  expansion  of  training 
which  was  required  and  has  done  it 
in  a  manner  which  made  effective 
use  of  resources.  I  would  hasten  to 
add  that  the  credit  for  this  accom¬ 
plishment  cannot  go  to  any  one 
individual  or  even  a  small  group 
of  individuals.  Rather,  it  has  been 
due  to  the  dedication,  perseverance, 
and  willingness  to  innovate  on  the 
part  of  many,  many  individuals  at 


all  levels  of  management  within  the 
organisation.  I  think  that  manage¬ 
ment  at  installation  level  is  a  fan¬ 
tastic  challenge  to  the  commander 
and  to  his  staff.  It  carries  with  it 
the  obligation  to  search  for  new 
ideas  and  new  techniques  to  keep 
the  installation  management  pro¬ 
gram  dynamic  rather  than  static.  If 
we  are  content  to  do  things  today 
at  the  samo  level  of  efficiency  as  we 
did  them  yesterday,  we  are  cer¬ 
tainly  not  progressing  and,  most 
certainly,  will  regress.  □ 
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Management  of  the  U.  S.  Army 
Test  and  Evaluation  Command 

Mr.  Benjamin  S.  Goodwin, 

Special  Assistant 
to  the  Commanding  General, 

U.  S.  Army  Test  &  Evaluation  Command 


I  am  glad  to  have  the  oppor¬ 
tunity,  through  the  medium  of  this 
article,  to  tel!  something  about  the 
management  of  a  functional  organi¬ 
zation,  the  Army’s  Test  and  Evalua¬ 
tion  Command  (TECOM),  a  major 
subordinate  command  of  the  Army 
Materiel  Command  (AMC).  I  would 
like  to  cover  some  of  the  elements 
or  functions  managed,  and  how  they 
are  managed.  I  would  like  to  dis¬ 
cuss  all  the  elements  or  functions 
managed  as  a  group  before  discus¬ 
sing  the  how,  in  order  to  provide 
a  better  understanding  of  the  rela¬ 
tionship,  as  well  as  of  the  manage¬ 
ment  process  itself. 

I  would  not  go  so  far  as  to  say 
the  Test  and  Evaluation  Command 
is  unique.  But  it  is  different,  at 
least  in  comparison  with  any  other 
command  within  the  Army  Materiel 
Command  or  possibly  within  the 
Army  as  a  whole. 

i.  THE  U.  8.  ARMY  TEST 

AND  EVALUATION  COMMAND 

In  discussing  briefly,  the  Com¬ 
mand  itself,  I  should  perhaps  start 
with  its  mission: 

A.  PLAN  AND  CONDUCT  ENGINEERING 
AND  SERVICE  TESTS  OF  ARMY  MA¬ 
TERIEL. 


B.  PROVIDE  TE8T  AND  EVALUATION 
SERVICES  AND  8UPPORT  TO  DE¬ 
VELOPERS. 

C.  PLAN  AND  CONDUCT  INITIAL  PRO¬ 
DUCTION  TESTS. 

D.  DIRECT  AND  CONTROL  ASSIGNED 
INSTALLATIONS  AND  ACTIVITIES. 

E.  MANAGE  AND  OPERATE  A  NA¬ 
TIONAL  MISSILE  RANGE  AT  WHITE 
SANDS,  NEW  MEXICO. 

Mission  A  constitutes  the  test 
and  evaluation  service  performed 
by  the  TECOM  for  the  AMC  and 
the  Army  prior  to  type  classifica¬ 
tion.  It  is  independent  of  the  de¬ 
veloping  command  or  agency,  as 
well  as  the  user.  The  primary  pur¬ 
pose  of  engineering  and  service 
tests  is,  of  course,  to  determine  the 
degree  to  which  an  item  or  system 
meets  the  qualitative  materiel  re¬ 
quirements  or  the  small  develop¬ 
ment  requirements.  The  engineering 
test  is  technically  oriented  and  is 
largely  based  on  technical  charac¬ 
teristics  and  the  military  standards. 
The  service  test,  on  the  other  hand, 
is  user-oriented  and  is  the  proof  of 
the  pudding.  Although  these  tests 
are  conducted  independently  of  both 
the  developer  and  the  user,  they  are 
fully  coordinated  with  them,  and,  in 
fact,  the  service  test  plan  must  be 


approved  by  the  Combat  Develop* 
menta  Command,  the  user  repre¬ 
sentative. 

Mission  B  pertains  to  customer 
testing.  These  tests  are  performed 
by  TECOM  in  response  to  the  de¬ 
mands  of  the  developers  and  the 
producers  and  are  required  during 
the  entire  life  cycle  of  materiel  from 
early  development  into  the  produc¬ 
tion  and  post-production  periods. 
Customer  testing  constitutes  ap¬ 
proximately  75  percent  of  the  effort 
of  TECOM.  This  mission  covers  the 
testing  services  provided  the  de¬ 
veloping  agencies  within  the  AMC, 
other  Army  developers,  other  gov¬ 
ernment  agencies  and,  on  occasion, 
private  industry. 

Mission  C  is  new.  The  December 
1968  publication  of  Army  Regula¬ 
tion  70-10,  Test  and  Evaluation 
During  Research  and  Development 
of  Materiel,  assigned  to  TECOM  the 
responsibility  for  initial  production 
testing.  This  responsibility  was 
previously  that  of  the  proponents. 
Initial  production  tests  are  con¬ 
ducted  to  verify  the  adequacy  and 
the  quality  of  materiel  when  manu¬ 
factured  according  to  production 
data  and  the  mass  production  proc¬ 
ess.  They  verify  the  correction  of 
de'  idea  found  during  engineer¬ 
ing  1  service  tests.  They  provide 
the  basis  for  determination  that  a 
newly  produced  item  is  suitable  for 
release  to  the  troops,  and,  under  new 
procedures,  they  may  provide  the 
basis  for  the  determination  that  an 
item  is  suitable  for  final  type  classi¬ 
fication. 

To  accomplish  the  missions  de¬ 
scribed  and  others  which  were  not, 
the  headquarters  is  organized  as 
shown  in  Figure  1.  The  headquar¬ 
ters  is  a  conventional  directorate- 
type  organization.  The  eight  ma¬ 
teriel  test  directorates  and  the 
systems  test  managers  shown  on 
the  bottom  two  lines  are  responsible 
for  the  detailed  supervision  at  the 


command  level.  These  directors  and 
test  managers  are  responsible  for 
issuing  the  test  directives  and  for 
processing  test  reports  through  the 
headquarters,  as  well  as  for  moni¬ 
toring  the  testing  conducted  by  the 
field  agencies.  The  Plans  and  Op¬ 
erations  Directorate  (upper  right) 
is  also  test-oriented.  It  is  responsi¬ 
ble  for  those  test  functions  which 
are  common  to  all  test  directorates; 
for  example,  the  overall  environ¬ 
mental  program,  the  quality  assur¬ 
ance  program,  the  test  methodology 
program,  and  the  research  and  de¬ 
velopment  of  instrumentation.  This 
directorate  is  also  responsible  for 
much  of  the  test  workload  and  its 
scheduling  to  assure  proper  atten¬ 
tion  to  priorities  and  to  optimum 
use  of  test  facilities  of  the  com¬ 
mand. 

The  field  agencies  of  TECOM  can 
be  divided  into  three  categories  — 
service  test  boards,  proving  grounds, 
and  environmental  test  centers. 
Here  is  the  list :  Deseret  Test  Cen¬ 
ter,  Fort  Douglas,  Utah;  Yuma 
Proving  Ground,  Yuma.  Ariz. ;  USA 
Electronic  Proving  Ground,  Fort 
Huachuca,  Ariz.;  USA  Artillery 
Board,  Fort  Sill,  Okla. ;  White  Sands 
Missile  Range,  New  Mexico;  USA 
Air  Defense  Board,  Fort  Bliss,  Tex. ; 
Jefferson  Proving  Ground,  Madison, 
Ind.;  Aberdeen  Proving  Ground, 
Maryland;  USA  Armor  and  Engi¬ 
neer  Board,  Fort  Knox,  Ky.;  USA 
Infantry  Board,  Fort  Benning,  Ga. ; 
USA  Aviation  Test  Board,  Fort 
Rucker,  Ala.;  USA  General  Equip¬ 
ment  Test  Activity,  Fort  Lee,  Va.; 
USA  Airborne,  Electronics,  and 
Special  Warfare  Board,  Fort  Bragg, 
N.  C. ;  USA  Arctic  Test  Center,  Fort 
Greely,  Alaska;  USA  Tropic  Test 
Center,  Fort  Clayton,  Canal  Zone. 

Some  of  the  mentioned  organiza¬ 
tions  have  dual  missions.  For  ex¬ 
ample,  the  Yuma  Proving  Ground 
is  both  an  environmental  test  center 
anu  a  proving  ground.  Similarly, 
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Figure  1.  Organization  of  Headquarters,  U.  S.  Army  Test  and 

Evaluation  Command. 


the  Electronic  Proving  Ground  at 
Fort  Huachuca  is  responsible  lor 
both  engineering  tests  and  service 
tests. 

It  is  of  interest  to  note  that  the 
service  test  board:  are  generally 
collocated  with  CONARC  schools 
and  centers  and  their  counterpart 
CDC  agencies.  For  example,  at  the 
Infantry  Center  at  Fort  Banning 
are  located  the  CDC  Infantry 
Agency,  responsible  for  establishing 
requirements  for  future  infantry 
materiel  and  doctrine ;  the  Infantry 
Test  Board,  responsible  for  deter¬ 
mining  the  adequacy  of  materiel 
developed  to  meet  these  require¬ 
ments;  and  the  Continental  Army 
Command  Infantry  School,  respon¬ 
sible  for  training  the  troops  which 
will  employ  the  materiel.  At  the 
Infantry  Center  there  is  close  col¬ 
laboration  among  these  three  activi¬ 
ties.  The  service  test  board  com¬ 
ments  on  and  assists  in  the  prepara¬ 
tion  of  the  qualitative  materiel 
requirements,  a  responsibility  of  the 
CDC  Infantry  Agency,  and  in  the 
preparation  of  training  literature 
of  the  Infantry  School.  Both  the 
agency  and  the  school  provide  com¬ 
ments  on  plans  of  test  prepared  by 
the  board  and  observe  tests  in 
progress. 

The  wide  dispersion  of  the  several 
test  boards  and  proving  ground, 
their  diversified  interests,  and  the 
inherited  management  procedures 
of  different  former  parent  organiza¬ 
tions  provided  some  significant 
management  problems  to  TECOM. 
These  problems  are  gradually  being 
reduced.  More  on  this  later. 

n.  WHAT  18  MANAGED 

1  should  like  now  to  describe  what 
is  managed  in  TECOM  and  list  these 
as  organization,  r.rsonnel,  funds, 
resources,  and  workload.  These  are 
not  all  the  things  which  are  man¬ 
aged.  but  they  comprise  the  major 
part. 


The  basic  TECOM  organization 
has  been  described.  Its  various  ele¬ 
ments  have  different  missions  and 
each  element  has  a  variety  of  func¬ 
tions.  There  are  13  types  of  tests, 
of  which  some  organizations  are 
responsible  for  a  large  number.  The 
test  agencies  differ  in  size  from 
some  300  up  to  6,000  people.  Their 
staffing  patterns,  that  is,  the  ratio 
of  military  to  civilian,  differ.  Some 
elements  of  the  organization  are  in¬ 
stallations  in  themselves  and  sup¬ 
port  tenants.  Other  elements  of  the 
field  organization  are  tenants  and 
depend  upon  the  host  installation 
for  a  variety  of  administrative 
functions.  They  are  funded  differ¬ 
ently,  as  I  shall  discuss  later.  These 
variations  require  constant  atten¬ 
tion  to  the  format  of  the  organiza¬ 
tion  to  assure  proper  and  effecth  e 
response  to  the  test  mission  and  10 
achieve  a  degree  of  uniformity  in 
capability. 

The  authorized  manpower  re¬ 
sources  of  TECOM  are  augmented 
by  some  3,000  contractor  personnel. 
The  figures  do  not  include  personnel 
authorized  for  the  Deseret  Test 
Center  which  come  from  the  De¬ 
partment  of  the  Army  although 
they  are  assigned  to  TECOM.  It 
can  be  noted  that  approximately 
two-thirds  of  the  strength  of  the 
command  is  civilian;  however, 
TECOM  is  authorized  nearly  50  per¬ 
cent  of  the  total  enlisted  personnel 
for  AMC  and  39  percent  of  the  total 
AMC  military  complement.  In  con¬ 
trast,  TECOM  has  only  6.4  percent 
of  the  total  AMC  civilian  personnel 
work  force.  The  military  comple¬ 
ment  contains  approximately  two- 
thirds  of  all  the  MOS's  possessed  by 
the  Army.  This  illustrates  the 
diversity  of  TECOM’s  workload. 

The  problems  of  management  of 
personnel  are  perhaps  no  different 
from  those  of  other  organizations; 
however,  on  the  military  side,  one 
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of  the  principal  problems  is  as* 
suring  the  proper  MOS  skills  re¬ 
quired  by  the  command  for  the  test 
of  the  variety  of  equipment  which 
we  have. 

Another  management  element  is 
funds.  The  $346.2  million  workload 
forecast  for  FY  69  represents  $219.8 
million  of  current  year  funds  and 
$126.4  million  prior-year  carryover. 
The  RDT&E  appropriation  is  the 
major  source  of  our  funding  — 
approximately  75  percent.  In  addi¬ 
tion  to  the  testing  mission,  the 
RDT&E  funds  support  the  military 
construction,  the  test  methodology, 
instrumentation,  and  other  non¬ 
testing  functions  With  one  excep¬ 
tion,  the  O&MA  workload  consists 
mainly  of  non-testing  effort,  such  as 
tenant  support.  Production  accept¬ 
ance  testing  of  ammunition,  the 
primary  function  of  the  Jefferson 
Proving  Ground,  is  supported  with 
O&MA  funds.  This  same  function 
performed  at  other  proving  grounds 
is  supported  with  PEMA  funds.  It 
should  be  noted  that  these  funds 
come  from  some  15  AMC  sources, 
plus  project  managers,  and  a  few 
sources  outside  the  AMC. 

In  regard  to  the  planned  per¬ 
formance  of  TECOM  for  FY  69,  the 
White  Sands  Missile  Range  accounts 
for  the  largest  amount  of  our  ex¬ 
penditures,  followed  by  the  Aber¬ 
deen  Proving  Ground  and  Deseret 
Test  Center. 

Let  me  next  turn  to  the  resources 
required  to  be  managed.  TECOM 
facilities  do  not  include  weapons, 
vehicles,  armor  plate,  and  other 
facilities  required  for  the  conduct 
of  the  test.  Other  resources  include 
a  variety  of  instrumentation  which 
cost  over  300  million  dollars.  The 
TECOM  aircraft  assets  include 
about  one-half  of  the  total  AMC 
number.  The  110  aircraft  are  based 
at  10  of  the  subordinate  installa¬ 
tions  and  activities.  Most  are  in  a 
test  support  status  as  opposed  to 


administrative.  Although  the  sta¬ 
tistics  reflect  a  favorable  posture, 
this  is  actually  not  the  case.  Many 
are  old  and  are  type- classified 
Standard  B  or  C,  or  are  of  even 
lesser  status.  They  are  costly  to 
operate  and  maintain  and  have  only 
marginal  performance  capability. 
Many  are  incompatible  with  present 
generation  electronics,  avionics,  and 
other  materiel  which  require  test¬ 
ing  in  aircraft.  Project-managed 
modern  aircraft,  representing  about 
40  percent  of  the  inventory,  re¬ 
mains  under  the  assignment  cogni¬ 
zance  of  the  Iroquois,  Chinook,  Cay- 
use,  Mohawk,  and  other  project 
managers.  These  high-demand, 
short-supply  aircraft  are  constantly 
subject  to  withdrawal  and  reassign¬ 
ment  to  any  other  CONUS  or  over¬ 
seas  command  competing  with  us 
for  their  use.  The  primary  problem 
is  obtaining  what  is  needed,  when, 
and  where  required  to  meet  a  test 
schedule.  One  problem  io  aircraft 
utilization,  which  varies  depending 
upon  the  nature  of  testing.  To  illus¬ 
trate,  three  CH-47C  (Chinook) 
helicopters  accumulated  over  450 
hours  in  February  while  conducting 
reliability  tests  at  the  Aviation 
Test  Board.  By  contrast,  one  UH- 
1C  Iroquois  Helicopter  at  Aberdeen 
Proving  Ground,  because  it  is  being 
fitted  with  a  weapons  system,  was 
not  flown  one  hour  in  the  past  four 
months.  Utilisation  criteria  pre¬ 
scribed  by  the  Department  of  the 
Arm>  allow  for  the'ie  differences 
and  are  sufficiently  liberal  for  our 
various  needs.  Last  year  TECOM 
accumulated  44,118  flying  hours. 

To  illustrate  the  TECOM  work¬ 
load,  I  have  listed  below  the  types 
of  tests  which  are  the  primary 
workload. 

1.  RESEARCH  TE8V 

2  FEASIBILITY  TEST 

3  ENGINEER  DESIGN  TK8T 

4.  RAD  ACCEPTANCE  TEST 

3  COMPONENT  DE’-LOPMENT  TEST 

5.  MILITARY  POTENT;  \L  TEST 
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7.  ENGINEERING  TEST 

8.  SERVICE  TEST 

9.  CHECK  TEST 

10.  AVIATION  MATERIEL  TEST 

11.  F*Z PRODUCTION  TEST 

12.  INITIAL  PRODUCTION  TEST 

IS.  ACCEPTANCE  TEST 

14.  COMPARISON  TEST 

15.  PRODUCT  IMPROVEMENT  TEST 

16.  CONFIRMATORY  TEST 

17.  TROOP  TEST  *  FIELD  EVALUATION 

18.  SURVEILLANCE  TEST 

19.  RECONDITIONING  TEST 

TECOM  puts  tests  in  two  cate¬ 
gories.  Category  T  tests  are  those 
for  which  this  command  is  respon¬ 
sible  for  establishing  test  objec¬ 
tives,  preparation  and  approval  of 
the  plan  of  test,  and  the  processing 
and  distribution  of  the  report  of 
test.  The  results  of  this  category 
of  tests  normally  lead  to  type-clas¬ 
sification  of  materiel  undergoing 
tests. 

Category  JI  tests  are  those  in 
which  this  command  is  performing 
a  service  for  the  requesting  agency 
and  in  which  the  test  objectives, 
plan  of  test,  and  the  processing  and 
distribution  of  the  report  of  test  are 
the  responsibility  of  the  requester. 

TECOM  has  a  large  variety  of 
Category  I  and  Category  II  testa. 
It  is  pointed  out  that  some  are 
large,  complicated  tests  accom¬ 
plished  at  several  points  or  instal¬ 
lations.  Others  are  not  as  broad  in 
scope,  are  less  expensive,  and  are 
less  time  consuming.  Nonetheless, 
all  tests  are  important  regardless 
of  size  and  whether  they  relate  to 
'anks,  weapons,  munitions,  cloth¬ 
ing,  or  electronics.  From  a  numbers 
standpoint,  we  carry  over  3,000 
testa  on  our  books :  1,242  Category 
I  and  1.804  Category  II. 

III.  HOW  TECOM  MANAGES 

Now  let  us  look  at  how  TECOM 
manages  the  elements  just  dis¬ 
cussed.  There  are  several  actions 
being  taken  to  manage  the  organi¬ 
zation.  One  action  being  taken  is  to 
reduce  the  dissimilarities  existing 


in  the  organizational  structures  of 
our  15  subordinate  Agencies.  Be¬ 
cause  of  the  individual  uniqueness 
existing  at  these  agencies,  we  rec¬ 
ognize  that  all  15  could  not  be  iden¬ 
tical.  We  have,  however,  been  able 
to  evolve  patterns  which  standard¬ 
ize  common  functions  and  provide 
for  other  functions  which  may  be 
unique  to  one  agency.  One  of  the 
most  important  features  of  these 
patterns  is  that  which  highlights 
our  mission  —  test  and  evaluation. 
Responsibilities  for  planning,  con¬ 
ducting,  analyzing,  and  reporting 
tests  are  assigned  to  one  element 
within  this  structure;  fragmenta¬ 
tion  has  been  eliminated. 

A  major  benefit  of  standard  or¬ 
ganization  patterns  is  that  it  makes 
our  standard  management  systems 
more  meaningful.  Test  manage¬ 
ment  and  resource  management  can 
now  apply  uniform  procedures  for 
planning,  estimating,  and  schedul¬ 
ing.  Most  important,  within  stand¬ 
ard  organizations  and  standard  sys¬ 
tems,  the  commanding  general  will 
have  a  valid  base  from  which  to 
appraise  the  operations  of  the  com¬ 
mand,  to  head  off  possible  problem 
areas,  and  to  adjust  resources  and 
workload  as  required. 

Our  standard  structure  has  been 
issued  to  the  field  in  a  directive 
which  requires  that  all  agencies  at¬ 
tain  this  structure  in  their  FY  70 
MTDA’s.  At  the  same  time,  we  have 
taken  steps  to  reduce  tl.e  number 
of  reorganization  actions  which  oc¬ 
cur  in  the  field.  Every  reorganiza¬ 
tion  requires  a  submission  of  an 
MTDA.  Each  MTDA  requires  con¬ 
siderable  time  to  prepare  and  much 
processing  time  in  the  TECOM 
headquarters,  in  AMC,  and  in  DA. 
Therefore,  reorganization  has  been 
limited  to  an  annual  submission. 
Organizational  planning  must  be 
done  on  an  installation-wide  basis 
annually  rather  than  on  a  frag¬ 
mented  basis  throughout  the  year. 


j  32  |  MANAGEMENT  OF  THE  TEST  ANII  EVALUATION  COMMAND 


Reducing  the  frequency  of  reorgan¬ 
ization  will  eliminate  the  occurrence 
of  change  for  the  sake  of  change 
and  will  compel  changes  to  be  based 
on  demonstrated  need  which  will 
document  improvements  to  be  real¬ 
ized. 

Our  organizational  planning  for 
the  immediate  future  will  center 
around  two  areas.  (1)  The  role  of 
the  electrordc  computer  in  modern 
business  management  is  expanding 
every  day  as  its  capacities  and  ver¬ 
satilities  increase  in  a  volume  we 
would  not  have  dreamed  possible  a 
decade  ago.  (2)  The  information 
which  these  machines  produce  is 
moving  the  decision-making  process 
higher  and  higher  in  the  organiza¬ 
tion.  This  will  inevitably  lead  to 
centralized  control.  Each  of  these 
causes  has  an  effect  on  the  even¬ 
tual  role  of  the  managt.  at  all 
levels. 

We  are  now  studying  the  effects 
of  these  trends  and  will  develop  an 
organizational  plan  for  the  future 
which  will  enable  us  to  adjust  easily 
and  quickly  as  new  management 
philosophies  emerge  at  higher  head¬ 
quarters. 

The  ultimate  objective  is  to 
match  the  organization  to  the  work¬ 
load,  considering  both  type  and 
quantity,  and  the  structural  re¬ 
quirements  of  higher  headquarters. 
We  feel  that  our  recent  actions  have 
been  a  major  step  in  this  direction. 

The  next  management  element 
concerns  the  some  16,000  personnel 
with  which  we  are  concerned.  An¬ 
nual  manpower  surveys  provide  the 
basic  inputn  to  the  requirements 
and  the  management  program. 
These  surveys  are  conducted  by 
teams  consisting  of  both  personnel- 
and  mission-oriented  people;  that 
is.  each  team  includes  one  or  more 
technicians  to  represent  the  mis¬ 
sion.  Current  and  projected  work 
load,  the  organization,  and  work 


standardization  criteria  are  utilized 
in  these  surveys. 

It  is  not  practical  or  efficient  for 
TECOM  to  staff  for  peak  workloads. 
One  method  of  accomplishing  ur¬ 
gent  or  heavy  loads  when  the  load 
cannot  be  moved  la  by  TDY  of  per¬ 
sonnel.  Thie  Is,  of  course,  expen¬ 
sive.  We  are  most  fortunate  that 
our  boards  are  located  at  their  re¬ 
spective  branch  centers.  The  Con¬ 
tinental  Army  Command  and  center 
commanders  have  been  moat  coop¬ 
erative  in  providing  personnel  to 
supplement  the  operating  personnel 
of  the  boards  for  the  conduct  of 
service  tests.  The  procedure  also 
achieves  another  doslrable  factor 
for  service  testing;  that  is,  the  test 
of  the  item  by  personnel  represen¬ 
tative  of  those  who  would  use  it 
in  the  field.  A  great  number  of  ad¬ 
ditional  people  were  utilized  by 
TECOM  for  the  conduct  of  its  tests 
and  for  test  support.  The  number 
includes  people  borrowed  from  the 
U.  S.  Army  Southern  Command  and 
the  U.  S.  Army  Alaaka  in  lesser 
numbers  than  from  CONARC. 
These  assist  us  in  testing  at  the 
environmental  centers  in  Alaska 
and  in  Panama.  Borrowed  labor 
equaled  54S  ma" -years  of  effort  in 
FY  69  and  409  man-years  during 
the  first  h 1  f  of  this  fiscal  year. 
CONARC  providing  the  3rd  Avia¬ 
tion  Company  of  321  military  per¬ 
sonnel  to  conduct  the  test  of  Chey¬ 
enne  at  Yuma  Proving  Ground.  We 
also  utilize  over  3,000  contractor 
personnel  divided  between  direct 
support  to  our  testing  mission  and 
miscellaneous  services  such  as  KP, 
and  repair  and  maintenance  of 
grounds,  buildings,  and  equipment. 

Another  important  facet  of  per¬ 
sonnel  management  is  training. 
Military  personnel  are  routinely 
scheduled  for  mandatory  military 
subjects.  During  FY  68,  674  mili¬ 
tary  personnel  attended  Army  aer- 
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vice  schools  in  392  MOS-produeing 
courses. 

New  equipment  training  is  a  ma¬ 
jor  program  in  TECOM.  We  must 
qualify  key  members  of  our  test 
teams  on  new  items  which  will  be 
tested  and  evaluated.  The  TECOM 
program  represented  a  significant 
portion  of  the  AMC  program  for  FY 
08.  During  that  year,  481  personnel 
w**re  given  training  on  76  separate 
itc  as  oi  equipment.  Considering, 
by  major  commodity,  the  number  of 
new  equipment  items  on  which  the 
481  personnel  were  trained,  the 
heaviest  concentrations  during  FY 
68  were  in  communications,  elec¬ 
tronics,  aviation,  and  weapons. 
During  FY  09,  training  will  be  con¬ 
ducted  on  75  items  of  new  equip¬ 
ment  with  the  largest  and  most 
complex  program  being  the  AH-56A 
Cheyenne  helicopter.  220  TECGM 
personnel  will  be  included  in  the 
Cheyenne  training  program. 

I  should  mention  here  one  prob¬ 
lem  in  connection  with  new  equip¬ 
ment  training.  Ideally,  testa  should 
start  shortly  after  the  completion 
of  training.  Unfortunately,  slip¬ 
pages  sometime  result  in  some 
spread  between  the  time  ^raining  is 
completed  and  the  materiel  is  avail¬ 
able  for  test.  When  such  slippages 
become  long,  the  personnel  may 
lose  t^eir  proficiency  or  may  even 
be  lost  to  the  program. 

The  continuation  of  forms!  aca¬ 
demic  training  is  an  important  facet 
of  peiaonnel  management.  In  FY 
68,  over  1,200  TECOM  civilian  per¬ 
sonnel  attended  colleges  and  univer¬ 
sities.  Most  of  the  courses  are  taken 
at  night,  with  the  tuition  paid  by 
the  Army.  A  few  personnel  are  on 
sabbatical  leave  for  an  entire  school 
year  while  gaining  advanced  de¬ 
grees  under  the  National  Education 
Act. 

TECOM  also  conducts  an  in-house 
training  program  for  test  person¬ 
nel  or  persona  working  in  areas 


closely  related  to  the  planning,  exe¬ 
cution,  and  reporting  of  tests.  The 
formal  title  of  the  course  ic  the 
TECOM  Orientation  Course  on  Ma¬ 
teriel  Testing.  The  number  of  stu¬ 
dents  to  date  is  473.  So  far  the  num¬ 
ber  has  been  rather  heavy  in  the 
senior  grades.  It  is  expected  that 
the  median  will  shift  dow  award  as 
the  managerial  and  supervisory 
types  have  been  accommodated. 
The  course  has  a  considerable  input 
of  people  from  outside  TECOM ;  for 
example,  CDC  has  sent  63  people; 
the  Marine  Corps,  11;  the  AMC,  8; 
and  OCRD  and  the  Navy,  leaser 
numbers.  The  primary  objective  of 
the  course  is  to  get  newly-assigned 
personnel  oriented  into  the  Army 
materiel-testing  program  much  ear¬ 
lier  than  they  ould  in  ou-tke-job 
training.  From  the  repoi  ts  rve  nave 
receiv'd  from  the  field,  including 
thoae  from  senior  officer*  who  have 
attended  the  course,  the  objective 
is  being  achieved. 

Since  TECOM  has  such  a  large 
number  of  civilian  personnel,  the 
recruitment  of  new  personnel  is  an 
important  element  of  personnel 
management.  The  intake  during  FY 
68  was  164.  I  might  add  here  that 
TECOM  is  the  largest  single  user 
of  military  scientific  and  engineer¬ 
ing  personnel  in  the  Army.  We 
have,  at  the  moment,  some  310  of 
these  most  valuable  people.  They 
have  also  provided  us  an  excellent 
source  for  recruitment  of  profes¬ 
sional  civilian  personnel.  The  man¬ 
agerial  problem  here  is  to  assure 
that  these  people  are  properly  util¬ 
ized  and  so  challenged  during  their 
military  tour  of  duty  that  they  may 
be  receptive  to  an  offer  to  continue 
the  work  with  the  Army. 

Earlier  I  mentioned  that  TECOM 
performs  both  independent  tests 
and  customer  service  tests,  or  Cate¬ 
gory  I  and  Category  II.  Also,  that 
it  provides  test  services  to  some  15 
AMC  customers  and  to  customers 
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outside  AMC.  Regarding  the  flow 
of  funds  to  support  these  Awo  cate¬ 
gories  of  tests,  for  the  Category  I 
or  independent  test,  funds  flow  di¬ 
rectly  from  the  AMC,  through  TE- 
COM  headquarters,  to  the  TECOM 
testing  agencies.  For  the  Category 
n  teats,  or  customer  tests,  funds  go 
to  the  responsible  commodity  com¬ 
mand.  The  commodity  command 
puts  a  customer  order  on  the  TE¬ 
COM  headquarters.  Upon  approval 
of  the  order,  the  commodity  com¬ 
mand  provides  the  funds  and  pro- 
gram  directly  to  the  designated  test 
agency. 

When  TECOM  was  i»tabUshed  in 
1962,  its  initial  financial  system 
was  an  amalgamation  of  those  sys¬ 
tems  used  by  the  Continental  Army 
Command  test  boards  and  ’  e  vari¬ 
ous  proving  grounds  of  the  former 
technic  1  services,  ail  of  which  were 
brought  together  to  form  this  com¬ 
mand.  Although  there  has  been 
progress  as  e  result  of  appropria¬ 
tions  transfer,  consolidation  of 
project*,  and  realignment  of  func¬ 
tions,  iECOM  is  still  left  with  a 
variety  of  financing  methods.  The 
boards  and  activities,  the  Jefferson 
Proving  Ground,  the  Yuma  Proving 
Ground,  the  White  Sands  Missile 
Range,  the  Aberdeen  Proving 
Ground,  and  the  Deseret  Test  Cen¬ 
ter  —  vuch  of  these  organizations 
ha*  an  entirely  different  funding 
system,  or  at  least  there  is  a  sig¬ 
nificant  variation  within  a  given 
system.  The  test  boards,  the  envi¬ 
ronmental  centers,  end  activities 
are  funded  on  a  level-of -effort  basis. 
The  Yuma  Proving  Ground,  as  an 
environmental  cento; ,  is  funded  on 
a  level-of-effort  basis  and,  as  a 
proving  ground,  on  a  job-order 
basis.  The  White  Sands  Missile 
Range  is  funded  as  a  ra.ige  to  sup¬ 
port  the  missile  program  o:  the 
three  services  and  is  also  funded  on 
a  reimbursable  basis  for  its  effort 
in  planning,  conducting,  and  report¬ 


ing  the  tests  of  Army  missiles.  The 
Aberdeen  Proving  Ground  and  the 
Deseret  Test  Center  are  Army  in¬ 
dustrial  funded. 

Returning  to  level  of  effort,  most 
of  these  funds  are  research  and 
development;  however,  Jefferson 
Proving  Ground  is  funded  almost 
entirely  by  operation',  and  mainte¬ 
nance  money  for  the  conduct  of 
product-acceptance  tests  of  conven¬ 
tional  ammunition. 

The  various  financing  systems 
specified  for  our  installations  and 
activities  often  result  in  different 
applications  of  cost  for  th?  same 
job,  depending  upon  which  appro¬ 
priation  finances  the  test  and  where 
the  test  is  to  be  performed.  These 
differences  can  be  significant  and 
are  the  source  of  misunderstand¬ 
ings  within  the  AMC  family.  Our 
objective  is  to  establish  a  uniform 
system  of  financing  our  installa¬ 
tions  and  activities,  and  we  believe 
the  service  fund  concept  offers  the 
best  basis  to  achieve  the  objective. 
Tne  implementation  of  such  a  fund¬ 
ing  procedure  has  been  recom¬ 
mended  to  higher  headquarters.  To 
date,  it  has  not  been  accepted. 

Let  me  turn  to  the  management 
of  resources.  Earlier  I  discussed  the 
types  and  magnitude  of  resources 
required  tr  ipport  the  Army  test¬ 
ing  mission.  The  management  ot 
th*se  resources  lias  been  given  con¬ 
siderable  attention. 

Planning  for  the  military  con¬ 
struction  progrori  of  TECOM  in¬ 
cludes  facilities  of  both  an  adminis¬ 
trative  and  mission  netun  .  For 
example,  at  our  installations  we  are 
concerned  with  family  housing, 
BQQ’a,  and  other  administrative 
facilities.  At  tne  same  time,  wt 
must  consider  the  urgency  and  im- 
porur.ee  of  facilities  required  to 
suppon  the  test  programs;  for  ex¬ 
ample,  laboratories,  shops,  etc.  An 
example  of  a  large  mission  item  is 
a  proposed  environmental  facility 
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for  Aberdeen  Proving  Ground 
which  would  cost  some  9  million 
dollars.  There  is  in  the  TECOM 
headquarters  a  Logistics  Directo- 
rate  which  prepares  an  analysis  of 
facility  priorities  for  submission  to 
an  MCA  Review  Board.  The  priori¬ 
ties  are  determined,  of  course,  by 
such  things  as  projected  personnel 
strength,  condition  of  present  facil¬ 
ities,  projection  of  workload  and 
changes  in  the  workload,  and  the 
expected  funding  available.  Some 
facilities,  of  course,  must  be  pro¬ 
grammed  to  match  the  expected 
procurement  of  new  instrumenta¬ 
tion  or  other  resources  directly 
supporting  test  programs. 

As  a  means  of  coordinating  mili¬ 
tary  construction  with  other  re- 
sou- :es,  and  as  a  means  of  manag¬ 
ing  its  extensive  instrumentation 
resources,  TECGM  has  an  Instru¬ 
mentation  Master  Plan.  Master 
plans  are  prepared  for  each  of  the 
test  agencies,  as  well  as  a  master 
plan  for  the  command  as  a  whole. 
These  plans  include  the  current  pos¬ 
ture  and  the  expected  requirements 
with  complete  technical  justifica¬ 
tion.  Also  included  are  phase-in  and 
phase-out  dates,  with  estimated 
costs  and  supporting  facilities  re¬ 
quired.  The  Instrumentation  Mas¬ 
ter  Plans  are  updated  annually, 
based  on  information  taken  from 
the  Force  Development  Plan,  CDOG, 
QMR’s,  and  other  documents  which 
provide  long-range  or  intermediate- 
range  guidance  for  the  test  pro¬ 
grams.  The  IMP’s  have  been  most 
beneficial  in  justifying  our  require¬ 
ments  to  higher  headquarters.  The 
overall  master  plan  assures  that  in¬ 
strumentation  and  other  resources 
are  not  unnecessarily  duplicated. 

Another  tool  used  for  manage¬ 
ment  of  the  resources  is  a  recently 
implemented  and  published  AMC 
RDT&E  Facilities  and  Capabilities 
Register.  This  register  contains  a 
list  of  all  major  instrumentation 


within  the  AMC  and  facilities  used 
in  the  direct  support  of  testing;  for 
example,  environmental  chambers 
or  facilities  for  testing  optical  or 
electronic  items,  TECOM  is  respon¬ 
sible  for  preparation  and  monitor- 
ship  of  the  register.  The  register 
provides  a  r  jady  catalogue  of  major 
test  instrumentation  and  facilities 
for  those  needing  these  resources 
and,  at  the  same  time,  provides  a 
means  of  assuring  that  unnecessary 
duplication  of  test  instrumentation 
and  facilities  is  avoided. 

Stalf  management  of  the  work¬ 
load  of  the  Test  and  Evaluation 
Command  is  the  responsibility  of 
the  Director  of  Plans  and  Opera¬ 
tions.  The  Comptroller  and  Direc¬ 
tor  of  Programs  and  the  Director 
of  Personnel  and  Training  have 
major  inputs.  Detailed  management 
of  the  tests  is  the  responsibility  of 
the  individual  materiel  test  direc¬ 
tors  and/or  the  systems  test  man¬ 
agers. 

Long-range  planning  for  work¬ 
load  is  based  on  information 
obtained  from  the  Army  Force  De¬ 
velopment  Plan,  the  Combat  Devel¬ 
opments  Objective  Guide,  or  the 
Qualitative  Materiel  Requirements. 
Quarterly  inputs  and  modifications 
are  based  on  program  interchange 
documents  which  are  effected  with 
the  several  commodity  commands, 
laboratories,  and  project  managers 
of  the  AMC. 

Work  is  assigned  to  the  individu¬ 
al  test  agencies  by  formal  directive 
issued  by  the  test  directors  or  the 
systems  test  managers.  Approval 
of  this  assignment  is  given  by  the 
Director  of  Plans  and  Operations. 
The  latter  maintains  cognizance  of 
the  workload  of  the  individual  agen¬ 
cies,  and,  should  it  be  determined 
that  a  test  would  be  unusually  de¬ 
layed  by  assignment  to  its  normal 
agency,  the  work  may  be  reassigned 
to  another  which  has  an  immediate 
capability.  In  reality,  there  is  not 
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a  lot  of  flexibility  in  the  assignment 
of  complete  tests;  for  example,  all 
service  testa  must  bp  conducted  by 
service  test  boards,  and  the  techni¬ 
cal  test  agencies  are  usually  equip¬ 
ped  and  staffed  to  conduct  tests  of 
only  certain  commodities.  Still 
there  is  some  reassignment  and 
maximum  use  is  made  of  ranges, 
environmental  chambers,  and  other 
facilities  on  a  command-wide  basis. 

With  the  current  large  volume  of 
work,  there  are  inevitable  conflicts. 
To  assist  in  the  resolution  of  these 
conflicts,  TECOM,  with  AMC  con¬ 
currence,  has  established  a  testing 
priority  system.  The  system  works 
well  and  is  additionally  supported 
by  an  accession  list  furnished  by  the 
developer. 

Priority  1  includes  all  ensure 
testing  requirements.  These  tests 
are  normally  limited  tj  minimum 
testing  required  to  check  systems 
effectiveness  and  to  make  safety 
performance  statements,  It  is  also 
reserved  for  use  on  projects  of  sig¬ 
nificant  interest  to  the  Commanding 
General,  AMC;  Commanding  Gen¬ 
eral,  TECOM ;  or  higher  authority. 

Priority  2  is  assigned  to  standard 
items  which  are  being  procured  for 
an  active  combat  zone.  This  prior¬ 
ity  applies  to  production  acceptance 
tests  required  on  equipment  being 
procured  for  Vietnam. 

Priority  3  pertains  to  research 
and  development  tests  of  materiel 
which  is  being  developed  for  an  ac¬ 
tive  combat  zone.  Again,  this  is 
geared  for  equipment  being  devel¬ 
oped  for  Vietnam. 

Priority  4  is  assigned  to  standard 
production  materiel  which  is  being 
procured  to  satisfy  requirements 
other  than  immediate  issue  to  an 
active  combat  zone.  This  priority 
applies  to  production  acceptance 
testing  on  equipment  procured  for 
Army  stock. 

Priority  5  anplies  to  research  and 
development  tests  on  materiel  which 


is  not  planned  for  immediate  use  in 
an  active  combat  zone. 

Priority  6  is  assigned  to  both  pro¬ 
duction  and  development  tests 
which  do  not  qualify  for  one  of  the 
higher  priorities.  It  is  also  assigned 
to  most  of  the  research  and  devel¬ 
opment  projects  sponsored  by  TE¬ 
COM. 

In  regard  to  the  distribution  of 
tests  by  priorities,  it  should  be 
noted  that  approximately  two- 
thirds  of  our  tests  are  in  priorities 
1,  2  and  3  which,  of  course,  are  all 
SEA-related. 

There  are  other  tools  for  use  in 
management  of  the  work  in  detail. 
TECOM  has  been  working  aggres¬ 
sively  to  implement  the  work  man¬ 
agement  policies  of  DoD,  DA,  and 
AMC.  It  was  one  of  the  first  com¬ 
mands  in  AMC  to  serve  as  a  pilot 
in  the  DoD  DIMES  program.  Each 
of  our  15  subordinate  agencies  now 
operates  under  the  DIMES  concept 
of  work  measurement.  TECOM  is 
continually  increasing  the  use  of 
work  measurements  standards  data. 
Each  of  the  standard  resource  man¬ 
agement  and  test  management  sys¬ 
tems  in  TEAM-UP  (which  I  will 
discuss  later)  will  se  work-meas¬ 
urement  data  in  planning  and  sche¬ 
duling  tests  ar.d  in  planning,  esti¬ 
mating,  and  controlling  the  use  of 
resources. 

Another  study  which  will  be 
given  high  priority  in  the  near 
future  is  the  cross  utilization  of 
standards  —  not  just  within  TE¬ 
COM,  but  also  with  other  AMC  com¬ 
mands.  It  is  believed  that  work 
measurement  can  be  accelerated  by 
having  all  major  subordinste  com- 
rnpnds  cooperate  in  the  establish¬ 
ment  of  standards  for  functions 
common  to  all.  When  AMC  com¬ 
mands  and  installations  agree  on  a 
united  approach  to  this  concept,  we 
will  be  able  not  only  to  accelerate 
the  program  but  also  to  reduce  our 
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requirements  for  scarce  work  meas¬ 
urement  skills. 

IV.  AUTOMATIC  DATA 
PROCESSING  EQUIPMENT 

No  discussion  of  management  to¬ 
day  would  br  complete  without 
some  coverage  of  the  use  of  auto¬ 
matic  data  processing  equipment. 
This  one  will  be  no  exception.  In 
today’s  environment  of  rising  work¬ 
loads  and  decreasing  manpower  re¬ 
sources.  TECOM  has  an  urgent  need 
for  responsive  and  reliable  informa¬ 
tion.  To  this  end,  it  has  developed 
a  program  entitled  the  Teat,  Evalua¬ 
tion,  Analysis  Management  Uni¬ 
formity  Plan,  better  known  as 
TEAM-UP. 

TEAM-UP  is  a  major  component 
of  the  AMC  National  ADP  Program 
for  Army  Logistics  Management,  or 
NAPALM.  Since  TECOM  is  a  func¬ 
tional  command  rather  than  a 
commodity  command,  all  of  our 
scientific  and  engineering  systems 
and  many  of  our  business  systems 
are  unique  to  us.  Therefore,  TECOM 
has  been  permitted  by  AMC  and 
DA  to  pursue  its  own  time  frame 
and  plan  of  action.  When  TEAM- 
UP  is  operational,  it  will  provide 
significant  advantages  over  our 
current  information  process. 

First,  it.  will  provide  uniform  op¬ 
erational  management  systems  and 
programs  which  will  be  used  by  all 
TECOM  installations  and  activities. 

Second,  it  will  provide  modern 
modular  equipment  to  satisfy  the 
management  and  scientific  and  engi¬ 
neering  requirements  of  TECOM 
for  at  least  six  years. 

Third,  it  will  make  TECOM  in¬ 
stallation  and  business  management 
systems  compatible  with  those  of 
the  same  systems  of  AMC. 

One  important  feature  is  that 
TEAM-UP  will  provide  capacity, 
versatility,  and  flexibility  to  per¬ 
form  management  and  mission 
functions  not  presently  possible. 


As  to  the  current  status  of 
TEAM-UP,  the  hardware  has  been 
selected:  it  is  IBM  System  360. 
DA  has  conducted  readiness  reviews 
at  our  major  instillations  and 
TECOM  is  in  a  "go”  condition  at 
each.  Most  of  the  standard  systems 
and  programs  have  been  completed. 
Prototype  hardware  has  been  in¬ 
stalled  at  Aberdeen  Proving  Ground. 
These  programs  are  now  being 
tested.  Upon  successful  completion 
of  the  prototype  test,  S-360  will  be 
installed  at  other  installations  be¬ 
tween  June  and  September  of  this 
year.  We  expect  to  be  fully  opera¬ 
tional  on  all  systems  at  all  subordi¬ 
nate  agencies  by  May  of  1970. 

It  should  be  added  that  TEAM- 
UP  currently  includes  36  systems, 
30  of  which  are  business-oriented 
and  6  scienti^c  and  engineering. 
The  business  systems  include  such 
functions  as  cost  accounting,  mili¬ 
tary  personnel  management,  the 
five-year  mobilization  program,  and 
the  test  resources  management  sys¬ 
tem.  TEAM-UP  unquestionably 
provides  a  giant  step  in  the  man¬ 
agement  of  the  Army’s  test  opera¬ 
tion,  both  administratively  and 
technically. 

The  other  part  of  the  systems  and 
automation  function  concerns  mis¬ 
sion-oriented  automatic  data  proc¬ 
essing.  This  is  the  area  in  which 
general-purpose  computers  are  used 
as  components  of  various  instru¬ 
mentation  systems. 

There  have  teen  dramatic  de¬ 
velopments  in  the  computer-hard¬ 
ware  field  over  the  past  five  years. 
Physical  sizes  and  prices  have  de¬ 
creased  while  versatility  and  speeds 
have  increased.  It  is  now  oft^n 
economical  to  use  off-the-shelf  com¬ 
puters  to  perform  control  functions 
which  formerly  required  specially 
designed  equipment. 

Virtually  all  computers  are  close¬ 
ly  controlled  on  a  centralized  basis. 
In  1965,  TECOM  received  permis- 
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sion  from  DoD  to  procure  several 
major  instrumentation  systems 
which  we  felt  would  contain  com¬ 
puter  elements.  The  only  constraint 
placed  on  the  procurement  by  DoD 
was  that  etch  system  would  be  pro¬ 
cured  competitively  and  the  suc¬ 
cessful  bidder  would  be  required 
to  install  a  completely  operational 
system,  including  computer  ele¬ 
ments.  I  can  cite  a  few  examples 
of  the  systems  which  are  now  op¬ 
erating  or  which  are  in  the  procure¬ 
ment  stage.  The  first  example  is 
a  mobile  meteorological  system  for 
the  Deseret  Test  Center.  It  was 
recently  approved  and  is  in  the 
procurement  process.  This  is  a 
completely  mobile  system  to  collect, 
display,  and  record  meteorological 
data.  It  will  be  used  to  support 
testing  of  diffusion  characteristics 
of  simulated  chemical  and  biological 
agents.  These  tests  are  conducted 
at  various  sites  in  the  U.  S.  to  study 
the  effects  of  different  terrains, 
altitudes,  vegetation,  etc.  The  com¬ 
puter  element  here  will  be  doing 
»ome  arithmetical  operations  but 
the  major  functions  wUl  consist  of 
data  formating  and  manipulation 
for  display  and  recording. 

The  next  example  at  the  Infantry 
Board  at  Fort  Banning  is  still  under 
development.  This  effort  concerns 
instrumentation  and  automation  of 
the  test  course  and  centers  around 
hit  ratio,  near-miss  distances,  rates 
of  fire,  and  similar  tasks.  Here  the 
computer  will  serve  primarily  as  a 
batch  processor  and  recorder  to  pro¬ 


vide  rapid  turnaround  data  as  per¬ 
sonnel  traverse  the  course. 

The  next  example  at  the  General 
Equipment  Test  Activity  is  some¬ 
what  unique.  It  is  designed  to  con¬ 
trol  and  measure  the  performance 
of  humans  rather  than  items  of 
materiel.  The  Combat  Developments 
Effectiveness  Test  Facility  has  been 
installed  and  is  operational  at  Camp 
Pickett  in  an  area  of  some  340 
acres.  Its  purpose  is  to  quantita¬ 
tively  measure  the  effect  of  individ¬ 
ual  items  of  clothing  and  equipment 
on  the  soldier’s  performance  of 
typical  combat  tasks.  Eight  sep¬ 
arate  courses  are  instrumented  and 
connected  by  land  wire  communica¬ 
tions  to  a  data  logging  and  control 
center.  The  central  computer,  a 
Hewlett-Packard  2116A,  will  also 
be  used  at  night  to  reduce  the  raw 
data  collected  during  the  day  and 
to  turn  out  reports  for  evaluation. 

In  summary,  the  availability  of 
the  new  ADPE  system  will  provide 
the  Commanding  General,  TECOM, 
continuous  up-to-date  information 
of  those  management  elements 
which  he  needs  to  operate  the  com¬ 
mand.  He  will  be  provided  infor¬ 
mation,  much  better  than  that  ob¬ 
tainable  today,  on  workload  status 
at  any  test  agency,  the  availability 
of  test  resources,  test  scheduling, 
and  fund  status,  to  give  a  few  ex¬ 
amples. 

I  appreciate  the  opportunity  to 
have  discussed  in  thib  article  some¬ 
thing  of  the  management  of  one  of 
the  major  commands  of  the  Army 
Materiel  Command.  a 
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Confronting  the  Challenges 
of  the  Defense  Industry 


Mr.  E.  G.  Maluy, 

Director, 

Management  Systems  Group  Office, 
Hughes  Aircraft  Company, 
Fullerton,  California 


Were  it  not  for  space  limitations, 
I  would  devote  this  article  almost 
entirely  to  presenting  a  broad  pic¬ 
ture  of  the  Hughes  Aircraft  Com¬ 
pany — its  geography,  products,  his¬ 
tory,  not  to  mention  an  insight  into 
the  management  concepts,  philoso¬ 
phies,  and  techniques  used  in  the 
conduct  of  its  business.  However, 
these  very  space  limitations  must 
limit  me  to  giving  a  brief  summary 
of  my  company  before  proceeding 
to  discuss,  briefly,  some  of  our  man¬ 
agement  principles  in  the  light  oi 
personal  experience. 

HITCHES  AIRCRAFT— A 

HISTORICAL  SUMMARY 

In  1932  Howard  Hughes  estab¬ 
lished  the  Hughes  Aircraft  Com¬ 
pany  as  a  part  of  the  Hughes  Tool 
Company,  with  its  first  headquar¬ 
ters  established  in  Glendale,  Cali¬ 
fornia.  For  several  years,  its  singu¬ 
lar  activity  was  designing  advanced 
pursuit  and  interceptor  aircraft.  In 
1941  the  facility  was  relocated  to 
its  present  site  in  Culver  City  and 
the  company  entered  the  electronics 
field.  To  pursue  this  new  line  of 


endeavor,  Mr.  Hughes  acquired  the 
services  of  General  Harold  L. 
George  former  head  of  the  Air 
Transport  Command,  to  manage  the 
firm.  In  addition,  he  obtained  the 
services  of  a  rather  formidable 
array  of  technical  and  management 
talent. 

Under  the  direction  of  this  man¬ 
agement  team,  the  company  quickly 
conceived  and  developed  an  inter¬ 
ceptor  fire  control  system  and  a 
highly  sophisticated  missile  guid¬ 
ance  system.  The  best  way  to  illus¬ 
trate  their  success  is  to  observe 
that  in  1949  the  company  delivered 
$8.6  million  in  equipment.  This  fig¬ 
ure  rose  io  $151  million  in  1950,  and 
to  $200  million  in  1951.  In  January, 
1954,  Mr.  Hughes  established  the 
Howard  Hughes  Medical  Institute 
and  assigned  the  assets,  stock,  and 
goodwill  of  the  Hughes  Aircraft 
Company  to  the  institute.  Today, 
under  the  guidance  and  direction  of 
Mr.  Hughes  and  the  Vice  President 
and  General  Manager,  Mr.  L.  A. 
"Pat ”  Hyland,  the  company  em¬ 
ploys  approximately  30,000  people, 
9,000  of  whom  are  graduate 


engineers,  and  its  annual  sales  has 
soared  to  $600  million.  Its  procact 
arsenal  has  grown  to  cover  in  ex¬ 
cess  of  80  product  areas  and  over 
550  product  lines.  In  addition,  the 
company  is  consistently  ranked 
among  the  top  ten  in  the  defense 
electronic  industry. 

The  company  is  organized  on  a 
decentralized  basis,  which  allows 
each  major  semi-autonomous  group 
of  divisions  to  concentrate  its  re¬ 
search  and  sales  efforts  on  specific 
areas  of  the  electronics  business 
spectrum.  It  utilizes  minimum  cen¬ 
tral  controls  only  to  ensure  effective 
self-sustaining  industrial  teams. 

There  are  three  major  domestic 
groups — Aerospace,  Ground  Sys¬ 
tems,  Industrial  Electronics — and 
an  International  Division.  Each  of 
these  organizations  is  designed  for 
full-scale  responsibility  within  its 
own  sphere  of  activity  and  is  geared 
to  react  quickly  and  decisively. 

A  corporate  staff  somewhat  typi¬ 
cal  of  industry  provides  a  degree  of 
uniformity  and  continuity  with 
specialized  functional  guidance  and 
assistance.  In  addition,  various 
management  committees  further 
serve  to  integrate  group  activities 
and  provide  each  group  appropriate 


managerial,  administrative,  and 
technical  support. 

MANAGEMENT  PRINCIPLES 

In  relating  some  of  our  manage¬ 
ment  principles,  I  do  not  intend  to 
present  them  in  detail  but  rather 
to  informally  discuss  them  in  broad 
perspective  and  in  the  light  of  per¬ 
sonal  experience. 

Ours  is  a  very  demanding  busi¬ 
ness,  and  the  fixed-price  environ¬ 
ment  in  which  we  conduct  that  busi¬ 
ness  is  necessarily  a  demanding  en¬ 
vironment.  And,  in  addition,  it  is 
likewise  a  demanding  task  to  pro¬ 
duce  an  acceptable  profit. 

I  have  found  that  the  demands  of 
our  business  are  such  that  we  have 
had  to  venture  away  from  the  old 
principle  of  line  management  as  the 
sole  responsible  agent  in  meeting 
contract  requirements.  Therefore, 
some  time  ago,  we  established  the 
principle  of  dual  management.  (See 
Figure  1.)  In  other  words,  we  now 
have  an  overlay  of  program  man¬ 
agement,  much  like  that  the  mili¬ 
tary  has  found  it  necessary  to  have. 
We  hope  to  be  able,  along  these 
lines,  to  encourage  our  line  man¬ 
agers  and  project  managers  toward 
common  objectives. 


To  date,  we  do  not  fee!  that  we 
have  conquered  all  of  the  problems 
associated  with  the  system  of  dual 
management.  One  of  our  biggest 
problems  in  this  marriage  of  line 
management  and  program  manage- 
ment  is  that  our  project  managers 
seem  to  perceive  continual  inter¬ 
ference  from  the  line  managers 
when  it  comes  to  the  matter  of  pri¬ 
orities.  But  we  deliberately — and 
rightfully,  we  think — train  each 
program  manager  to  develop  tunnel 
vision,  that  is,  to  address  himself 
wholeheartedly  and  exclusively  to 
his  program:  he  has  a  job  to  do, 
he  wants  to  get  on  with  it,  and  we 
want  him  to  carry  through. 


We  established  this  overlay  of 
program  management  primarily  be¬ 
cause  the  nature  of  our  systems  be¬ 
gan  to  cross  divisional  or  organiza¬ 
tional  boundaries,  especially  in  the 
area  of  engineering,  as  these  sys¬ 
tems  became  more  sophisticated 
and  complex.  Thus,  one  program 
may  use  hardware  that  is  designed 
in  at  least  two  different  engineering 
divisions.  Normally,  we  would  have 
addressed  such  programs  through 
conventional  lines  of  authority  and 
functional  organization,  but,  be¬ 
cause  of  their  complexity,  we  have 
added  the  overlay  of  program  man¬ 
agement.  (See  Figure  2.) 


Figure  2.  Program/functional  organizational  concept. 


Today,  practically  every  major  or 
complex  program  we  have  is  headed 
by  a  gentleman,  identifiable  as  a 
program  manager,  who  is  assigned 
to  executive  group  management  on 
a  direct  reporting  basis.  We  give 
him  fieid  program  authority;  cer¬ 
tainly.  without  a  doubt,  he  has  re¬ 
sponsibility  —  cradle-to-grave  re¬ 
sponsibility  at  that.  This  authority 
includes  the  control  of  the  total 
budget  available  for  the  program. 
And  control  of  dollars  is  half  the 


battle  in  the  management  of  pro¬ 
grams. 

When  the  project  manager  looks 
at  his  available  resources  and 
assets,  he  also  sees  problems.  In 
his  mind,  he  never  has  enough  time, 
he’s  always  short  on  dollars,  and  he 
has  more  work  than  he  can  possibly 
perform.  (See  Figure  3.)  The  line 
manager  shares  the  conviction  of 
the  project  manager  in  regard  to 
the  work,  he  agrees  with  him  on 
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Figure  3.  Keeping  the  project  in  balance. 


time,  but  dollars  are  probably  his 
primary  consideration. 

The  managerial  functions  are 
planning,  organizing,  staffing,  di¬ 
recting,  and  controlling.  We  achieve 
these  through  certain  program  con¬ 
trols  —  formal  work  authorization 
documents  containing  work  pack¬ 
age  statements,  so  that  there  is  no 
doubt  in  the  receiving  organiza¬ 
tion’s  mind  as  to  what  they  are  ac¬ 
countable  for,  given  the  necessary 
funds. 

We  establish  and  identify  all  of 
those  individuals  who  will  be  the 
principal  management  personnel  ad¬ 
dressing  the  program.  We  also  pro¬ 
vide  program  plans  with  supporting 
program  controls.  As  far  as  the 
overall  organization  is  concerned, 
we  depend  entirely  on  the  dual  man¬ 
agement  system  to  achieve  results 
Of  course,  assistance  from  the  high¬ 
er  echelons  of  management  is  avail¬ 
able  when  needed. 

The  work  breakdown  structure  Is 
a  new  discipline  for  us  even  though 
it  has  been  around  for  a  number  of 
years.  It  was  more  recently  speci¬ 
fied  bv  the  Department  of  Defense 
in  a  more  formal  way.  Simply 


stated,  it  means  taking  the  contract 
items  of  work  and  breaking  them 
down  into  meaningful  work  pack¬ 
ages,  being  assured,  as  you  do  this, 
that  nothing  has  been  omitted,  that 
redundancies  have  been  eliminated, 
and  that  interfaces  are  fully  rec¬ 
ognized.  There  is  a  finer  breakdown 
into  task  descriptions  to  further 
facilitiate  understanding  and  com¬ 
munication.  Responsibilities  are 
assigned  so  that  there  is  no  question 
in  anyone’s  mind  as  to  where  they 
lie.  Finally,  schedules  are  developed 
for  each  individual  task  and  then 
the  technique  of  PERT  (Program 
Evaluation  and  Review  Technique) 
is  applied  for  the  purpose  of  moni¬ 
toring  cost  and  schedule  perform¬ 
ance. 

We  make  a  point  of  displaying 
key  events,  in  chart  form,  that  are 
necessary  for  the  completion  of  a 
program.  We  graphically  portray 
the  interdependency  involved  in  the 
timely  accomplishment  of  schedules 
and  we  systematically  highlight 
relatively  critical  events.  We  hope 
not  only  to  find  critical  paths  in 
terms  of  performing  all  the  work 
that  has  to  l>e  performed  but  also 
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to  augment  or  work  around  the 
available  plans  in  the  event  of  un¬ 
foreseen  difficulty. 

We  find  that,  in  development-type 
contracts,  our  personnel  tend  to  be 
of  higher  labor  grades  and  work 
rather  effectively  when  properly 
supervised  in  the  presence  of  this 
type  of  documentation. 

In  summary,  the  elements  of  an 
effective  management  control  sys¬ 
tem  have  brought  formal  profit 
planning  and  budgeting,  assigned 
performance  responsibilities  and 
commensurate  authority,  the  estab¬ 
lishment  of  control  limits  and  the 
ability  to  measure  performance 
against  plans  and  budgets.  Only 
the  variances  that  approach  or  ex¬ 
ceed  control  limits  are  reported. 
This  tends  to  reduce  the  aggrava¬ 
tion  of  the  work  day. 

End  results  are  what  count,  of 
course.  If  we  set  objectives  that 
are  mutually  agreed  upon,  if  we  in¬ 
clude  sufficient  intermediate  mile¬ 
stones,  we  will  be  able  to  measure 
results  and  not  have  to  worry  too 
much  about  effort  expended.  We  do 
permit  innovation,  as  long  as  there 
are  suitable  companion  controls ;  in 
fact,  we  encourage  innovation. 

It  hardly  needs  to  be  streased 
that  people  are  still  our  greatest 
resource.  We  trust  our  people,  be¬ 
cause  certainly  we  have  to  look  to 
them  for  any  success  we  have  and 
will  have.  Key  factors  in  relation 
to  people  are.  of  course,  motivation 
and  management’s  understanding  of 
people’s  personal  goals.  And,  most 
assuredly,  people  need  to  identify 
themselves  with  something.  And 
we  try,  in  the  manner  in  which  we 
align  our  people,  to  establish  a 
means  of  identifying  themselves  tc 
a  certain  product  line.  Thus,  they 
can  be  proud  when  they  see  a  mis¬ 
sile  launched  or  an  Army  vehicle 
l>oing  driven  down  the  road  with 
the  realisation  that  they  have  con¬ 
tributed  to  a  part  of  our  nation's 


defense.  This  has  certainly  resulted 
in  a  great  deal  of  satisfaction  and 
fulfillment. 

Tn  additicn,  we  continually  strive 
to  present  opportunity  and  recogni¬ 
tion  for  a  job  well  done.  We  feel 
that  we  have  created  the  right  kind 
of  environment,  which  is  borne  out, 
I  think,  by  our  rate  of  voluntary 
engineering  terminations  —  1.5  per 
cent,  which  is  just  about  the  lowest 
in  the  industry.  That  rate  has  re¬ 
mained  more  or  less  constant  every 
year  that  we  have  been  in  business. 
This  is  traceable,  we  think,  at  least 
in  part,  to  the  notion  that  motiva¬ 
tion  starts  with  dynamic  leadership 
at  the  top. 

I  might  say  at  this  point  that  we 
believe  that  there  is  no  magical 
single  way  of  managing.  Certainly 
we  have  stubbed  our  toes  many 
times  in  our  managerial  efforts.  We 
believe  that  the  management  sys¬ 
tem  needs  to  be  tailored  to  the 
enterprise,  and  not  vice  versa,  ^e 
make  a  brave  attempt  to  keep  our 
enterprise  people-oriented  and  pro¬ 
ceed  on  the  basis  of  keeping  always 
in  mind  that  management  can  never 
be  a  science,  strictly  speaking. 

Today,  in  the  late  1960’s,  our 
company  looks  to  a  total  product 
system  covering  the  scientific  fields 
of  aeronautical  systems,  ground 
systems,  space  systems  industrial 
products  and  components,  and  elec¬ 
tronic  design.  And  we  are  rec¬ 
ognized  as  a  world  leader  in  elec¬ 
tronics,  having  attained  a  position 
of  prestige  in  the  field  of  research 
and  development.  We  employ  in 
excess  of  30,000  people  and  our 
sales  are  now  being  sustained  at  a 
figure  of  about  $600  million  per 
year.  For  the  past  several  years, 
we  have  been  consistently  rated 
among  the  top  ter  aerospace  firms. 
And.  last  but  certainly  not  least, 
we  feel  that  we  have  achieved  some 
degree  of  managerial  competence. 
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CONFRONTING  THE 
MANAGEMENT  CHALLENGE 

In  conclusion  I  would  like  to  say 
that  the  management  of  a  defense 
electronics  company  is,  to  put  it 
mildly,  an  extreme  challenge,  par¬ 
ticularly  in  the  fluid  and  demanding 
environment  of  today.  While  we  do 
not  profess  to  have  found  the  op¬ 
timum  solution  to  all  of  our  prob¬ 
lems,  we  do  maintain  that  we  can 
boast  of  being  able  to  address  con¬ 
stantly  changing  demands  through 
the  medium  of  the  dedicated  efforts 


of  our  most  valuable  resource,  our 
technical  and  managerial  personnel. 
They  have  been  successful  in  their 
past  efforts,  and  I  am  completely 
confident  that  their  response  to  the 
demands  of  the  future  will  be  equal¬ 
ly  successful. 

I  hope  that  this  article,  in  some 
small  way,  may  have  provided  some 
insight  into  a  segment  of  industry 
which  is  unique  in  many  ways  even 
though  it  may  share  its  disciplines 
in  common  with  other  segments  of 
industry.  Q 
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Management  and  the 
Installation  General  Staff 


Colonel  William  O.  Gall, 

Chief  of  Staff, 

HQ.,  U.  S.  Army  Training  Center,  Infantry 

&  Fort  Dix, 

Fort  Dix,  New  Jersey 


I  consider  it  a  great  pleasure  to 
have  the  opportunity  to  contribute 
an  article  on  the  subject  of  man¬ 
agement,  because  I  believe  there  is 
no  subject  of  greater  importance  to 
the  modern  Army.  Certainly,  the 
responsiveness  of  one  of  the  largest 
organisations  in  the  world  to  con¬ 
stantly  varying  requirements,  and 
even  the  ability  of  our  country  to 
support  the  expensive  Defense  es¬ 
tablishment,  depend"  on  the  effec¬ 
tiveness  of  our  management. 

In  this  article  I  will  be  concerned 
primarily  with  the  management  of 
the  installation  cf  Fort  Dix,  New 
Jersey,  and  my  role  as  Chief  of 
Staff  in  managing  that  installation. 
I  will  emphasize,  in  this  connection, 
the  functioning  of  the  Program 
Budget  Advisory  Committee. 

Now  a  necessary  starting  point 
is  really  the  installation  itself.  So 
1  should  begin  with  a  brief  discus¬ 
sion  of  Fort  Dix. 

THIS  IS  FORT  DIX 

The  post  is  located  in  central  New 
Jersey  and  covers  33,000  acres  of 


land.  I4-  is  located  beside  our  next- 
door  ne  ghbor,  McGuire  Air  Force 
Base.  Our  population  averages  out 
at  about  50,000.  Of  that  figure, 
10,000  are  permanent  party,  9,000 
are  trainees,  12,000  are  transient 
personnel,  3.000  are  civilian  work¬ 
ers.  and  6,000  are  dependents. 

Our  primary  mission  is  training, 
and  our  basic  combat,  advanced  in¬ 
dividual,  and  combat  support  train¬ 
ing  units  are  now  graduating  over 
100,000  men  per  year. 

At  Fort  Dix  we  have  a  complete 
U.  S.  Army  Personnel  Center  with 
reception  station,  oversea  replace¬ 
ment  station,  and  transfer  station. 
The  Personnel  Center  and  its  sub¬ 
ordinate  stations  have  the  tasks 
of  processing  new  trainees  in  the 
Army  and  shipping  them  to  the 
various  basic  training  units  at  the 
rate  of  approximately  1,380  trainees 
per  week,  processing  personnel  to 
their  oversea  assignments  in  both 
Europe  and  Southeast  Asia  (15,000 
per  month),  and,  finally,  in  the 
transfer  station,  separating  per¬ 
sonnel  from  the  Army  at  a  rate  of 
approximately  8,000  per  month. 
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Walson  Amy  Hospital,  located  at 
Fort  Dix,  Is  a  modern  nine-story 
medical  facility  with  a  700-bed  ex¬ 
panded  capacity  processing  200 
patients  a  day  to  include  approxi¬ 
mately  5  Vietnam  casualties,  In 
addition  to  these  primary  missions, 
Fort  Dix  has  numerous  area  sup¬ 
port  requirements  which  include 
support  to  ARADCOM  units  in  the 
New  York-Philadelphia  sector;  an 
ARADCOM  maintenance  shop  at 
Edison,  New  Jersey;  an  aircraft 
maintenance  shop  at  Lakehurst, 
New  Jersey;  and  engineer  R&U  sup¬ 
port  to  Army  Reserve  and  Recruit¬ 
ing  Centers  throughout  New  Jersey 
and  parts  of  New  York.  In  addition, 
we  provide  support  to  26  ROTO 
units. 

MY  DUTIES  AS  CHIEF  OF  STAFF 

My  duties  as  Chief  of  Staff  may 
be  summarized  as  directing  and  co¬ 
ordinating  the  staff  in  planning, 
supervising,  and  analyzing  installa¬ 
tion  operations  on  behalf  of  the 
Commanding  General.  It  should  be 
noted  that,  at  Fort  Dix,  a  single 
staff  exists  to  perform  the  functions 
of  both  the  garrison  and  the  Train¬ 
ing  Center.  For  this  reason,  I  func¬ 
tion  as  the  Deputy  Post  Commander 
in  addition  to  my  other  duties.  The 
concept  of  a  single  staff  for  both 
garrison  and  Training  Center  opera¬ 
tions  van;  s  among  training  centers 
in  the  continental  United  States. 
The  major  advantage  of  the  single 
staff  is  that  it  most  effectively  in¬ 
tegrates  the  activities  of  the  garri¬ 
son  with  the  Training  Center  but 
presents  the  constant  danger  of 
bogging  the  staff  down  in  the  prob¬ 
lems  of  garrison  operations  such 
as  police  and  guard. 

The  duties  of  the  Chief  of  Staff 
consist  primarily  in  coordinating 
the  work  of  the  General  and  Special 
Staff  sections.  The  coordination 
consists  of  juggling  priorities,  in¬ 
tegrating  newly  required  tasks  into 


the  schedule  of  projects  to  insure 
a  timely,  responsive  reaction  to  each 
requirement.  For  example,  the  most 
recent  personnel  reductions  re¬ 
quired  many  hours  of  planning,  co¬ 
ordination,  and  administration  in 
the  production  of  our  final  plan, 
both  at  the  project  officer  and  prin¬ 
cipal  staff  level.  While  this  was 
our  top  priority  project,  other  es¬ 
sential  projects  had  to  be  continued 
while  projects  of  lessor  urgency 
were  moved  back  on  the  time  sched¬ 
ule.  The  personnel  reduction  must 
be  considered  now  in  response  to 
all  requirements. 

Another  major  facet  of  the  duties 
of  the  staff  is  to  develop  concise, 
meaningful  information  that  does, 
in  fact,  inform  the  Commanding 
General  of  the  status  of  his  com¬ 
mand.  Identification  and  speedy 
production  of  this  type  of  informa¬ 
tion  is  a  prime  function  of  man¬ 
agement,  an  area  in  which  I 
constantly  see  room  for  vast  im¬ 
provement.  Supervision  of  actual 
installation  operations  presents  the 
old  trap  of  a  volume  of  administra¬ 
tion  and  coordination  that  precludes 
on-the-ground  visits  and  inspec¬ 
tions.  This  danger  will  increase  with 
the  pending  personnel  reduction. 
The  execution  of  these  functions  in 
the  various  areas  of  primary  re¬ 
sponsibility  falls  to  my  staff. 

The  General  S'  JSt  consists  of  the 
G-l,  G-2,  G-3,  G-4,  and  Comptroller, 
and  as  of  31  December  1968,  the 
Chief  of  the  Communications-Elec- 
tronics  Section,  The  Special  Staff 
consists  of  the  Inspector  General, 
Information  Officer,  Staff  Judge 
Advocate,  and  the  Post  Engineer. 
At  Fort  Dix,  the  Por  t  Engineer  has 
previously  functioned  through  the 
G*4  in  an  effort  to  reduce  the  span 
of  control  involved  in  coordination 
of  the  staff.  However,  the  Engineer 
operations  on  a  post  affect  almost 
every  phase  of  staff  operations  and 
affect  them  vitally.  The  importance 
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of  the  Engineer  function,  coupled 
with  the  volume  of  business,  re¬ 
sulted  in  a  change  cf  status  for  the 
Post  Engineer  in  January  of  this 
year,  whereby  he  functions  directly 
under  the  Chief  of  Staff.  The  Post 
Surgeon,  who  is  also  the  hospital 
commander,  frequently  consults 
with  both  the  Chief  of  Staff  and  the 
Commanding  General. 

I  will  not  try  to  overwhelm  with 
the  details  of  staff  operations  but 
will  cover,  very  briefly,  the  mission 
of  each  of  my  principal  staff  sec¬ 
tions  as  elaborated  in  the  installa¬ 
tion  organisation  and  functions 
manual. 

The  Comptroller 

The  Comptroller  primarily  in¬ 
sures  proper  financial  management, 
but  his  management  analysis,  as 
conducted  by  the  Internal  Review 
Division,  is  also  a  vital  function 
both  in  detecting  areas  requiring 
revised  procedures  based  on  a  re¬ 
curring  schedule  of  inspection  and 
in  diagnosing  the  difficulties  of 
known  problem  areas.  Previously 
I  mentioned  the  need  for  develop¬ 
ment  of  meaningful  management 
information.  The  Comptroller  has 
responsibility  for  integrating  the 
production  of  this  information  into 
our  Automatic  Data  Processing 
Center.  This,  again,  is  a  resource 
the  potential  of  which  remains  vir¬ 
tually  untapped,  in  spite  of  present 
efforts  and  the  continuous  expan¬ 
sion  since  the  introduction  of  ADP 
in  1957. 

The  0-1 

The  G-l  is  responsible  for  per¬ 
sonnel  management.  The  higher  the 
headquarters  in  which  you  work, 
the  greater  the  realization  of  your 
dependence  on  the  individual 
charged  with  the  responsibility  for 
accomplishment  of  the  mission.  The 


ability  to  attract,  retain,  and  prop¬ 
erly  assign  our  ’>ersonnel  retouu 
is  the  major  factor  in  the  success 
or  failure  of  any  operation.  This  is 
the  most  Important  overriding  task 
of  the  G-l,  although  he  is  charged 
with  a  great  number  of  other  re¬ 
lated  activities  such  as  staff  super¬ 
vision  of  the  Chaplain,  Special 
Services  Officer,  Provost  Marshal, 
and  Adjutant  General  to  mention  a 
few. 

The  G-S 

The  role  of  the  G-2  increases  in 
importance  in  direct  ratio  to  in¬ 
creased  civil  unrest.  His  function 
is  to  direct  installation  intelligence 
activities  with  emphasis  on  counter¬ 
intelligence. 

The  G-8 

The  G-3  is  responsible  for  the 
planning  and  supervision  of  train¬ 
ing  to  include  the  control  and  allo¬ 
cation  of  funds  and  the  support  of 
reserve  forces.  It  is  he  who  pre¬ 
sents  the  greatest  danger  of  over  • 
involvement  in  garrison  activities, 
as  practically  every  action  of  every 
staff  impacts  on  the  training  situa¬ 
tion. 

The  G-4 

The  G-4  mission  statement  is 
deceptively  simple,  but  one  can 
quickly  grasp  the  magnitude  of  the 
G-4  operations  when  one  notes  the 
depth  and  breadth  of  the  responsi¬ 
bilities  entailed.  The  G-4  advises 
the  Commanding  General  on  all 
logistical  responsibilities,  and  plans, 
coordinates,  and  supervises  all  ac¬ 
tivities  relative  thereto.  He  directly 
supervises  the  Directorates  of  Serv¬ 
ices,  Supply,  Maintenance,  and 
Housing.  We  have  not  had  a  great 
deal  of  time  to  observe  the  Director 
of  the  Communication-Electronics 
Section  in  operation,  but  communi¬ 
cation  means  are  always  sn  area 
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of  vital  importance.  One  major  fac¬ 
tor  of  the  employment  of  the  C-E 
Officer  is  that  it  is  dirrcte  i  by 
regulation  that  he  be  a  n  ..^her  of 
the  Installation  Planning  ixxd. 

PBOGBAM  3UDGET  ADVtSOBY 
COMMITTEE 

The  staff  and  myself  at*  con¬ 
cerned  with  insuring  that  t  \e  mul¬ 
titude  of  talks  required  to  support 
an  installation  the  else  of  F  ort  Dix 
are  a  ccomplished  in  priority  of  im¬ 
ports  uc;  aod  in  a  satisfactory  man¬ 
ner.  To  do  this  requires  extensive 
planning  and  coordination.  By  way 
of  illustrating  som;  of  the  me¬ 
chanics  of  this  procedure,  let  me 
take  some  time  to  examine  the 
functioning  of  the  Program  Budget 
Advisory  Committee  (PBAC)  at 
Fort  Dix.  Although  primarily 
oriented  towards  the  funding  and 
budget  aspects  of  installation  op¬ 
erations,  it  is  well  to  bear  in  mind 
that  the  framework,  procedures, 
and  actions  of  this  committee  par¬ 
allel  very  closely  the  general  pro¬ 
cedure  applied  for  the  establishment 
of  priorities,  controls,  and  allocation 
of  any  of  the  available  resources  — 
men,  money,  material,  and  facilities. 

The  purpose  of  this  committee  is 
to  effect  a  balanced  distribution  of 
the  available  resources  to  accom¬ 
plish  the  mission  and  support  the 
command  in  the  moat  efficient  man¬ 
ner.  The  PBAC  is  the  Commanding 
General’s  primary  management 
group,  and  through  it  he  developes 
installation-wide  plans  and  courses 
of  action. 

The  PBAC  consists  of  the  major 
activity  directors  —  G-l,  G-3,  G-4, 
Surgeon,  Comptroller  —  with  my¬ 
self,  Chief  of  Staff,  as  the  Chairman. 
The  Committee  will  .onvene  when¬ 
ever  program  and  budgeting  re- 
quirements  need  timely  considera¬ 
tion.  Generally,  it  will  meet  on  the 
following  recurring  occasions: 


9  Upon  receipt  of  program  budg¬ 
et  guidance  from  first  Army  Head¬ 
quarters. 

e  Upon  cc  t  pletion  of  the  draft 
Installation  operating  program  and 
budget  for  the  Ucal  year. 

•  Upon  receipt  of  the  approved 
operating  budget  from  First  Army. 

•  Upon  completion  of  the  draft 
Installation  Budget  Execution  Re¬ 
view  (BER)  for  the  budget  year. 

In  addition,  the  PBAC  meets 
monthly  to  review  actual  operations 
as  compared  to  the  programmed  or 
planned  operations  and  makes  such 
adjustments  as  are  necessary  in  the 
funding  programs  and  ceilings  to 
more  effectively  support  the  overall 
mission  of  the  installation.  A  typi¬ 
cal  PBAC  session  would  be  one  such 
as  occurred  last  October  when  the 
installation  was  informed  that  the 
amount  of  funds  available  for  the 
second  quarter  allotment  would  fall 
far  short  of  the  required  funding 
level.  The  Comptroller  commences 
by  presenting  factual  data.  This  is 
essentially  a  statement  of  the  prob¬ 
lem  and  is  backed  up  in  detail  with 
additional  factual  data  pertaining 
to  requirements  in  each  main  ele¬ 
ment  of  expense  area,  i  e.,  civilian 
pay,  contractual  services,  and  sup¬ 
plies  and  material.  This  informa¬ 
tion  is  presented  by  each  activity 
director  and  is  discussed  and  re¬ 
viewed  in  relation  to  the  require¬ 
ments,  available  ceilings,  possible 
areas  of  reduced  support  snd 
analysis  of  all  unfinanced  require¬ 
ments.  A  typical  presentation  is 
that  of  the  budget  program  2100 
mission. 

The  real  nitty-gritty  of  the  op¬ 
eration  is,  of  course,  the  determina¬ 
tion  of  what  projects  go  or  don’t 
go ;  and  the  tighter  the  purse  strings 
are  drawn,  the  thornier  the  de¬ 
cisions  become.  When  we  are  talk¬ 
ing  about  fat  and  a  little  muscle, 
it  is  not  ifficult,  but,  as  in  most 
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of  thess  cases,  when  we  are  already 
through  the  fat  and  have  started  to 
work  on  the  muscle,  it  becomes  a 
case  of  myself  and  my  activity 
directors  having  a  good  solid  work* 
ing  knowledge  of  how  we  are  spend¬ 
ing  our  money  and  what  it  takeb  to 
do  the  job.  To  obtain  and  maintain 
this  type  of  knowledge  means  work¬ 
ing  with  the  budget  and  the  pro¬ 
grams  on  a  constant  basis.  The 
results  of  these  sessions  are  pre¬ 
sented  to  the  Commanding  General 
for  his  approval  and  are  then  imple¬ 
mented,  based  on  his  actions  and 
further  guidance.  One  aspect  of 
our  responsibility  is  the  recognition 
of  the  hscal  point  of  no  return,  as 
one  might  ~all  It.  To  me  this  is  the 
point  where  budgetary  considera¬ 
tions  and  limitations  jeopardize  the 
accomplishment  of  the  mission.  At 
this  point  it  is  our  responsibility 
to  point  out  as  clearly  as  possible 
what  the  impact  of  this  reduction 
will  be.  Therefore,  the  final  product 
of  a  PBAC  session  might  wall  be 
some  actions  to  be  taken  at  a  result 
of  allotment  shortages.  Thf  net  re¬ 
sult  of  this  operation  was  that,  ja 
the  quarter  progressed,  we  were 
able  to  receive  some  additional 
allotment  funds  based  on  our  impact 
statements.  The  reduced  opera¬ 
tional  level  resuited  in  some  savings 
and  many  other  items  were  placed 
on  the  deferred  list  for  the  third 
quarter.  This:  entire  exercise,  I  fee!, 
illustrates  the  problems  and  knotty 
decis'ons  that  must  be  faced  and 
solved  through  the  medium  of  the 
PBAC  meetings.  However,  change 
is  the  watchword  of  the  day :  each 
day  brings  with  it  adjustments  to 
our  overall  operations  plan. 

An  adjunct  to  the  PBAC  meeting 
at  Fort  Dix  is  the  Installation  Plan¬ 
ning  Board  Meeting  where  we  find 
an  extension  of  the  techniques  of 
the  PBAC  to  examine  the  critical 
area  of  facilities.  There  the  needs 
of  the  post  are  examined  and  placed 


in  order  of  priority,  broken  down 
by  construction  projects.  This  is 
one  of  several  means  of  developing 
feeder  information  for  PBAC  meet¬ 
ings. 

CHALLENGES  TO  MANAGEMENT 

AT  THE  INSTALLATION  LEVEL 

Now  I  w*  ’H  like  to  turn  to  some 
of  the  chaL  inges  to  management  at 
the  installation  level.  Basically,  a 
good  manager  Hea  to  make  the 
best  use  of  the  people,  money,  and 
facilities  that  he  has  to  work  with, 
but  what  do  you  need  to  know  in 
order  to  insure  that  you  have  made 
the  best  and  the  wisest  decisions 
with  these  elements  ?  Well,  how  do 
you  make  a  decision?  First,  you 
have  a  problem;  you  gather  facta 
about  the  problem;  and  then  you 
corne  to  a  decision  as  to  which 
course  of  action  you  will  follow.  I 
would  say  that  in  many  cases  one 
does  not  realize  one  has  a  problem 
until  something  happens  which 
points  to  a  need  for  expediting  ac¬ 
tion.  Therefore,  I  would  say  that 
a  good  manage?  needs  an  informa¬ 
tion  system  which  will  provide  him 
with  indications  that  something  is 
going  wrong  wlthLi  his  establish¬ 
ment.  So  you  need  to  ask  yourself, 
What  do  I  need  to  know?  How 
mould  this  information  be  put  to- 
£etuv.  so  that  it  is  meaningful? 

Let’s  talk  about  what  you  need 
to  know.  Do  you  need  to  know  the 
minute  details  of  what  it  going  on 
at  your  post  ?  Do  your  in  ermediate 
managers  know  the  deta  s?  Do  you 
need  the  information  a,  the  lowest 
level  ?  I  am  sure  you  would  say  that 
each  person  at  each  level  of  man¬ 
agement  needs  to  know  all  about 
his  operation,  but  obviously  this  <8 
not  possible.  Each  day  when  re¬ 
ports  aro  submitted  to  me,  I  alwaj  s 
question  them  io  deterroine  whether 
they  are  providing  n.  •  with  the  kind 
of  information  that  will  tel!  me  if 
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everything  is  going  correctly  end 
If  I  have  anticipated  problem  areas. 

Let  me  illustrate  my  point  by  a 
recent  action  that  I  was  involved 
with  in  Europe.  This  had  to  do  with 
the  wholesale  revision  of  the  supply 
and  maintenance  functions  in 
Europe  and  the  use  of  APF  in 
carrying  out  these  functions.  When 
we  first  started  on  this  operation, 
we  made  it  a  point  to  go  to  various 
levels  of  management.  We  asked 
what  their  functions  were,  how 
they  managed,  and  what  informa¬ 
tion  they  needed  to  insure  that  their 
function  was  being  carried  out.  The 
next  step  was  to  sit  down  and 
actually  diagram  out,  every  step  of 
the  way,  the  procedures  being  fol¬ 
lowed  from  the  lowest  to  the  high¬ 
est  level.  From  these  diagrams, 
determinations  were  made  lb  to  the 
critical  points  of  the  operation. 
Then  questions  were  asked.  What 
does  management  need  to  know  at 
these  levels  which  would  indicate 
that  the  operation  is  proceeding 
smoothly?  It  was  interesting  to 
note  that  after  we  had  diagrammed 
these  functions  and  discussed  criti¬ 
cal  facts  about  the  operation  with 
the  manager,  he  indicated  that  the 
information  he  now  desired  was  not 
the  information  he  originally  had 
told  us  he  desired.  He  said  he 
needed  to  do  his  job.  So  what  I 
really  want  to  ask  is,  What  do  you 
need  to  know  to  carry  out  your  job  ? 

I  would  suggest  that  you  take  a 
hard  look  at  the  functions  going  on 
about  you.  Is  the  information  you 
are  asking  for  really  pertinent  to 
your  job  ?  Ask  yourself,  Is  there  a 
better  way  to  do  it  ?  A  more  efficient 
way  to  accomplish  the  task?  This 
is  not  to  say  that  what  v/e  are  doing, 
or  what  we  have  been  doing  in  past 
years,  is  not  accomplishing  the 
mission,  but  we  should  not  let  past 
methods  influence  us  to  the  point 
that  our  eyes  are  closed  to  innova¬ 
tion  that  will  produce  the  savings 


in  money,  man-hours,  end  material 
that  is  so  necessary  in  the  face  of 
today's  facts  of  life. 

Now  that  you  have  determined 
the  type  of  information  you  want, 
obviously  the  next  step  is  to  de¬ 
termine  the  format  and  details  you 
want  included.  It's  certainly  true 
that  the  information  required  in  a 
particular  format  may  be  useful  at 
DA'  level  hut  not  necessarily  useful 
at  poet  level.  For  example,  our 
present  budgetary  programs  were 
obviously  devised  to  provide  infor¬ 
mation  in  a  format  which  is  useful 
at  DA  level;  however,  our  present 
budgetary  funding  formats  do  not 
give  a  local  manager  a  real  op¬ 
portunity  to  determine  what  his 
operation  is  costing  him  without 
searching  across  many  budgetary 
programs.  For  example,  in  budg¬ 
etary  program  9090  we  find  money 
being  provided  for  maintenance  of 
MP  vehicles ;  in  budgetary  programs 
9020  and  9040  we  find  money  for 
maintenance  of  other  types  of  v  ,.i- 
cles.  Yet,  all  in  all,  when  I  try  to 
determine  the  maintenance  cost  for 
the  entire  fleet,  I  have  to  search 
through  many  programs  to  arrive 
at  that  cost.  Certainly  the  way  you 
aggregate  your  cost  is  one  of  the 
most  important  facets  of  your  man¬ 
agerial  activities.  Recently,  Fort 
Dix  was  told  that  their  AIT  would 
be  cut  from  their  mission.  At  the 
same  time,  we  were  requested  to 
show  how  many  people  and  how 
much  money  was  directly  in  support 
of  this  mission.  This  was  a  most 
difficult  task,  since  we  did  not  have 
a  program  devised  that  would  tell 
uo  what  costa  were  directly  attri¬ 
buted  tc  the  AIT  at  Fort  Dix.  In¬ 
cidentally,  we  didn’t  have  the  cost 
associated  with  one  individual  in 
har*c  training.  Certainly  at  the 
local  level  we  need  to  break  out 
costa  in  a  fashion  that  will  permit 
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{  the  local  commander  to  readily  as* 
^fcrtain  the  monetary  cost  of  ench 
function  he  is  performing.  It  is 
often  said  that  our  management 
system  in  tite  Army  is  directed 
towards  centralized  policy  guidance 
and  decentralized  execution.  How* 
ever,  I  am  afraid  that  these  are 
mere  words  and  not  necessarily  the 
way  we  actually  function. 

We  had  a  cut  of  approximately 
1,100  military  and  150  civilian 
spaces  and  were  told  that  the  ma* 
Jority  of  these  spaces  had  to  come 
from  base  supiort.  We  complied 
with  this  directive,  but  it  means 
that,  unless  changes  come  about, 
we  will  be  unable  to  pay  personnel 
at  Fort  Dix  nor  will  we  be  able  to 
even  cut  orders  on  assignments, 
since  our  Finance  and  AG  sections 
have  oeen  cut  in  half. 


MY  MANAGEMENT  VIEWS 
SUMMARIZED 

In  closing,  I  would  like  to  reit¬ 
erate  my  views.  We  in  the  Army 
must  become  more  efficient  man¬ 
agers  and  must  build  on  past  ex¬ 
perience.  If  we  are  to  survive  in 
today’s  quickly  changing  world,  we 
must  have  more  efficient  ways  of 
accomplishing  our  job,  which,  in 
turn,  requires  more  extensive 
knowledge  of  the  critical  points  in 
our  operation  and  places  a  greater 
demand  for  the  use  of  the  AD? 
program.  In  the  last  analysis,  man¬ 
agement  equates  to  good  leadership 
and  sound  staff  work,  which  the 
basis  of  all  that  I  have  discussed. 
The  real  challenge  of  installation 
management  is  not  only  to  meet 
today’s  requirements  but  also  to 
anticipate  and  eliminate  tomorrow’s 
problems.  □ 
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Functions  of  the  Installation 
Chief  of  Staff 

Colonel  Edward  J.  Gallagher 
Chief  oi  Staff 

U.  S.  Army  Engineer  Center  &  Ft.  Helvoir 
Fort  Beivoir,  Virginia 


In  this  brief  article  I  would  like 
to  describe  the  U.  S.  Amy  Engineer 
Center  and  Fort  Beivoir,  our  or* 
ganization,  my  own  role  in  directing 
the  sta  it,  and  our  procedures  for 
allocating  and  managing  resources. 
I  would  also  like  to  bring  up  some 
of  our  problems. 

As  is  known,  the  Commanding 
General  exercises  a  dual  function 
in  being  both  Commanding  General 
of  the  Engineer  Center  and  Com* 
mandant  of  the  U.  S.  Army  Engi¬ 
neer  School.  For  each  of  his  func¬ 
tions,  hr  has  separate  staffs,  with 
the  school  and  its  staff  being  run 
directly  by  the  Assistant  Com¬ 
mandant. 

My  own  responsibilities  are  those 
that  acci  >ie  to  the  Chief  o'  m  Cen¬ 
ter  Staff  through  which  0  *  Com¬ 
manding  Gen  raJ  accompli*  :es  his 
installation  missions. 

Now,  etch  installation  treats  it* 
managenruut  problems  in  a  differed, 
manner,  depending  on  the  situation 
obtaining  and  on  the  resource*  and 
personnel  currently  av'tiiable.  In 
♦  bis  connection,  ou  comments  or. 
n  recent  Department  of  Army  study 
conducted  cm  installation  manage¬ 
ment  Acre  that,  becau*“  of  the 


varied  missions  and  diverse  sixes 
of  CONUS  installations,  each  in¬ 
stallation  commander  should  retain 
a  large  degree  of  flexibility  in  hL 
organisation  and  procedures  con¬ 
sistent  with  the  respective  limita¬ 
tions  in  funding,  manpower,  and 
physical  plant  and  with  the  avail¬ 
ability  of  qualified  personnel.  Con¬ 
sequently,  I  fee*  that  in  order  to 
assure  a  better  understanding  of 
our  organization  and  procedures,  I 
should  comment  on  Fort  Beivoir 
and  the  activities  stationed  mere. 

Fig.  1  shows  (Ungrammatically 
the  organization  of  Fort  Belvoii 
and  the  position  of  the  General 
Staff.  Ii  should  be  noted  that  both 
DCSPER  and  DCSLOG  have  a  dual 
function  e o  genera!  staff  officers 
ard  mat  gers  o /  community  activi¬ 
ties  and  industrial  activities.  The 
troop  elements  consist  of  those 
activities  which  are  commanded  by 
the  CG  of  the  Engineer  Center  and 
Fort  Beivoir  The  tenants  are  those 
activities  of  other  commands  which 
are  stationed  here  and  with  which 
we  have  host-tenant  support  agree¬ 
ment*. 

Tabie  I  shews  the  personnel 
strength  of  port.  Beivoir.  Worthy 


Fig.  1 


of  particular  note  is  that  over  25% 
of  our  daily  working  population  is 
made  up  of  civilians  while  tenants 
make  up  V*  of  our  strength.  In 
addition,  y2  our  military  strength 
is  in  the  Engineer  School.  All  of 
these  factors  have  a  definite  rela¬ 
tionship  both  as  to  requirements 
for  installation  support  and  the  re¬ 
sources  available  for  support  of  re¬ 
quirements. 


TABLE  » 

PERSONNEL  STRENGTH 


By  Categories 


MILITARY 

18,000 

CIVILIAN 

8,000 

DEPENDENT  (NO.  IN 

FAMILY  HOUSING) 

5,000 

By  Activities 

Military  Civilian* 


CENTER 

1,500 

1,700 

SCHOOL 

9,300 

750 

TROOP  COMMAND 

1,800 

— 

HOSPITAL 

700 

250 

TENANTS 

2,500 

3,800 

As  I  mentioned  earlier,  the  CG 
has  the  dual  function  of  CG 


USAECFB  and  Commandant  of  the 
Engineer  School.  All  of  the  stu¬ 
dents  and  the  staff  and  faculty  of 
the  Engineer  School  are  in  the 
School  Brigade.  It  should  be  noted 
also  that  there  is  a  separate  Officer 
Candidate  Regiment.  All  of  our 
garrison  troops  are  in  the  Engineer 
Center  Brigade. 

We  have  a  stockade  at  Fort  Bel- 
voir  and  a  Special  Processing  De¬ 
tachment  which  is  a  collecting 
point  for  deserters  picked  up  in 
Virginia  and  certain  counties  of 
West  Virginia.  While  prisoners  and 
SPD  personnel  are  a  manpower  re¬ 
source,  they  also  generate  addi¬ 
tional  workload  between  prison 
chasers  and  the  requirements  for 
numerous  courts  and  boards.  The 
Troop  Command,  which  is  the  main 
troop  resource  of  this  installation, 
is  definitely  a  limited  source.  Gen¬ 
erally,  one  engineer  company  is  at 
Camp  A.  P.  Hill  in  support  of  Engi¬ 
neer  School  activities,  and,  in  addi¬ 
tion,  a  reinforced  company  supports 
cadet  summer  training  at  USMA, 
at  West  Point. 

At  one  time  Fort  Bslvoir  was  an 
Engineer  Center,  but  today  we  have 
many  tenants  who  have  no  rela- 
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tionship  to  the  Engineer  Center. 
This  has  been  caused  by  the  low 
utilisation  of  some  of  our  temporary 
buildings  from  time  to  time,  which 
m&de  it  convenient  to  station  here 
organisations  which  should  be  or 
which  want  t.'  be  in  the  Washington 
area.  While  mi  nt  of  our  tenants  are 
from  CDC,  AMC,  and  OC£,  we  do 
have  tenants  from  1st  Army, 
CONARC,  DA,  the  U.  S,  Air  Force, 
and  Navy  and  recently  we  have 
added  an  element  of  DA.  As  with 
other  stations,  we  have  the  addi¬ 
tional  mission  of  providing  services 
for  the  military  and  retired  per¬ 
sonnel  in  the  area.  For  us,  this  gets 
to  be  quite  a  sizeable  load,  particu¬ 
larly  in  medical,  commissary,  and 
recreation  support.  For  example, 
our  hospital  has  about  150,000 
medical  records  and  cr  50%  of 
the  commissary  patrol  are  off- 
post  personnel.  Our  officers’  mesa 
has  an  off-post  membership  that 
makes  up  over  60%  of  the  total 
membership, 

As  to  the  physical  facilities  of 
Fort  Belvoir,  about  y2  of  al!  our 
buildings  are  of  the  temporary  type. 
They  are  World  War  II  mobilisation 
buildings  and  are  primarily  troop 
billets.  Since  today  we  have  a  large 


requirement  for  administrative 
space,  billets  have  been  converted, 
but  this  is  inefficient  from  a  space 
standpoint  and  it  also  overtaxes 
utilities,  particularly  telephone 
service. 

To  give  an  indication  of  our 
funds,  last  year  the  final  overall 
funding  program  consisted  of  about 
$42  million;  this  year,  as  of  now, 
it  is  $38  miilion.  This  program 
covers  the  Engineer  School,  the 
Management  School,  the  hospital, 
base  operations,  and  family  hous¬ 
ing.  For  base  operations,  including 
the  dependent  schools,  last  year  our 
budget  was  $25,5  million;  this  year 
it  is  about  $22  million.  Of  the  men¬ 
tioned  funds,  about  5.5%  are  re¬ 
imbursable  while  the  remainder  are 
direct  funds. 

Fig.  2  shows  the  staff  organiza¬ 
tion  a  this  installation.  My  func¬ 
tion  ut  Chief  of  Staff  is  to  be  the 
principal  coordinating  agent  of  and 
advisor  to  the  CG ;  to  direct  and  co¬ 
ordinate  the  staff;  and  fo  transmit 
decisions  of  the  CG  to  appropriate 
staff  officers  for  preparation  of  the 
necessary  orders.  This  organization 
is  a  modified  directorate  type  with 
many  functions  delegated  to  per¬ 
sonnel  activities  or  directorates.  In 
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reality,  Fort  Belvolr  la  a  group 
of  small  businesses,  each  managed 
and  administered  in  somewhat  in¬ 
dependent  fashion.  Some  of  their 
workloads  are  directly  related  to 
activities  at  Fort  Beivoir,  while 
others  are  more  concerned  with  the 
general  military  strength,  depend- 
ents,  and  retired  in  this  area.  They 
are  all  interrelated  and  require  gen¬ 
eral  guidance  and  coordination  by 
the  General  Staff.  It  should  be 
noted  that,  while  the  DCSPER  and 
DC  SLOG  haye  managerial  control 
of  the  activities  under  their  staff 
supervision,  this  does  not  prevent 
direct  contact  between  the  Chief  of 
Staff  or  CG  and  these  supervised 
activities.  The  Deputy  Chiefs  of 
Staff  other  than  the  Comptroller 
have  a  small  planning  and  super¬ 
vising  office  with  the  supervised 
activities  acting,  in  effect,  as  ele¬ 
ments  of  the  Deputy  Chiefs  of  Staff 
for  delegated  functions.  We  do  have 
a  DC SINT  as  a  separate  staff  sec¬ 
tion,  The  IG,  10,  and  SJA  are 
special  staff  sections  reporting  to 
the  Chief  of  Staff.  In  accordance 
with  directives  from  higher  head¬ 
quarters,  we  also  have  a  Director  of 
Communications  Electronics  at  gen¬ 
eral  staff  level. 

As  mentioned  earlier,  the  DCS¬ 
PER  in  itself  is  small  and  super¬ 
vises  and  manages  the  comir unity 
activities.  Non-appropriated  fund 
activities  include  being  custodian  of 
the  Central  Welfare  Fund,  which 
includes  the  golf  courses  and  bawl¬ 
ing  alley.  The  CPO  acta  as  a  mem¬ 
ber  of  staff  for  each  of  the  supported 
tenant  activities. 

The  Office  of  the  DCSLOG  is 
small  ana  depends  on  the  subordi¬ 
nate  directorates  to  carry  out  func¬ 
tions  normally  at  General  Staff 
level.  Until  recently  we  had  a  Di¬ 
rectorate  of  Housing,  but  it  was 
abolished  and  separate  managers 
of  family  housing  and  bachelor 
housing  were  established.  As  men¬ 


tioned  earlier,  DIR-COMMEL,  the 
Directorate  of  Communications 
Electronics,  which  originally  was 
considered  as  part  of  the  DCSLOG 
responsibility  and  under  his  man¬ 
agement,  has  now  been  established 
as  a  separate  staff  agency  reporting 
directly  to  the  Chief  of  Steff. 

The  DCSOPS  as  a  staff  agency 
did  have  command  function  until 
a  few  months  ago.  All  of  the  TO&E 
units  were  under  the  operational 
control  o?  DCSOPS  and,  in  addition  , 
the  summer  camp  for  reserve  units 
was  under  his  control.  With  the 
establishment  of  a  troop  command, 
DCSOPS  became  strictly  a  staff  sec¬ 
tion. 

As  an  integral  part  of  DCSCOMPT 
we  have  both  the  F&AO  and  Data 
Processing,  so  that  it  has  a  dual 
staff-operational  function. 

Up  to  now,  I  have  given  a  descrip¬ 
tion  of  Fort  Eelvoir  and  covered 
the  functions  of  the  staff  in  the 
operation  c?  the  installation.  The 
next  logical  3ter  is  our  method  of 
actually  allocating  resources  and 
managing  and  controlling  them.  I 
will  cover  briefly  our  procedures  on 
funds,  manpower,  and  troop  sup¬ 
port,  In  toe  allocation  of  funds, 
one  thinks  immediately  of  the 
PBAC,  the  Program  Budget  Ad¬ 
visory  Committee,  The  allocation 
of  funds  is  quite  serious  to  all  the 
activity  chiefs  and  is  quite  a  prob¬ 
lem  for  the  Chief  of  Staff. 

During  the  time  I  have  been  Chief 
of  Staff,  we  have  had  a  few  formal 
meetings  of  cur  PBAC,  but  I  have 
found  that  I  can  accomplish  much 
more  by  individual  discussions  with 
the  activity  chiefs  and  the  DCS¬ 
COMPT. 

Last  year,  through  individual 
meetings  with  a*  tiv  y  chiefs  and 
assistance  by  the  DCSCOMPT,  we 
were  able  to  allocate  funds  so  that 
all  activities  had  a  program  with 
which,  by  slight  additions  at  mid¬ 
year,  they  could  conduct  functions 
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fully  although  at  a  minimum  level. 
This  had  not  appeared  practical 
when  the  PBAC  met  as  a  unit  ear¬ 
lier  in  the  year. 

For  our  FY  89  budget,  our  orig¬ 
inal  guidance  was  about  the  same 
as  for  the  FY  88  budget  prior  to 
any  additions  as  a  result  of  the 
BER.  Since  by  that  point  we  had 
determined  an  allocation  of  our 
funds  which  appeared  to  be  the 
most  equitable,  I  made  a  tentative 
budget  guidance  to  the  activities  on 
the  same  basis  without  any  formal 
meeting  of  a  PBAC.  From  a  study 
of  the  unfinanced  requirements 
there  appeared  to  be!  no  reason  to 
change  this  guidance  and  the  budget 
was  submitted  accordingly. 

When  the  AOB  was  received,  it 
contained  guidance  from  First 
Army  on  proposed  allocation,  and 
this  was  followed  pending  a  de¬ 
cision  on  certain  questions  which 
made  the  proposed  allocations  un¬ 
workable  for  certain  activities.  In 
September,  when  further  instruc¬ 
tions  and  clarification  were  received, 
the  PBAC  met  and  a  revised  alloca¬ 
tion  of  funds  was  prepared  and  ap¬ 
proved. 

The  next  resource  I  will  consider 
is  manpower.  Until  recently  mili¬ 
tary  manpower  wan  nc  problem,  as 
there  were  sufficient,  personnel  to 
fill  all  recognized  requirements  and 
excess  personnel  to  apply  against 
civilian  shortages.  At  present  Gur 
excess  personnel  has  been  elimi¬ 
nated  and,  in  addition,  there  has 
been  a  large  cut  under  require¬ 
ments.  At  present  we  are  operating 
by  detailing  personnel  to  augment 
installation  requirements,  but  to 
what  extent  thi.,  can  be  done  has 
not  been  fully  explored. 

Our  civilian  manpower  authoriza¬ 
tion  has  generally  varied  between 
80  to  90 %  of  requirements  and  the 
major  activities  have  been  kept  in 
the  same  proportion.  This  has  been 


handled  by  DCSPER  by  coordina¬ 
tion  with  major  activities  and  final 
approval  by  the  Chief  of  Staff. 
Where  military  excesses  were  avail¬ 
able  In  the  past,  the  civilian  au¬ 
thorization  was  modified  according¬ 
ly. 

The  troop  support  has  been 
handled  by  DCSOPS,  taking  into 
consideration  the  mission  require¬ 
ments  of  the  troop  units.  Where  re¬ 
quirements  exceed  effort  available 
and  DCSOPS  cannot  get  reductions 
in  requirements,  the  decision  is  sent 
to  the  CS  or  CG. 

The  method  used  for  control  and 
management  of  resources  has  been 
by  weekly  staff  meetings,  attended 
by  a"  Deputy  Chiefs  of  Staff  and 
attended  once  a  month  by  selected 
other  staff  functions  and  com¬ 
manders.  In  addition,  DCSPER  and 
DCSLOG  have  weekly  meetings 
with  the  personnel  of  the  activities 
they  manage.  A  second  means  of 
control  is  by  a  monthly  report  or 
briefing  on  personnel  status  with 
particular  emphasis  recently  on  the 
change  of  ceiling  because  of  a  re¬ 
duction  directive  by  Congress.  The 
DCSCOMPT  prepares  a  monthly 
report  on  cost  data  to  show  pro¬ 
grammed  and  actual  costs  by  per¬ 
sonnel  and  other  costs  for  each  of 
the  AMS  codes  in  the  9000  program 
and  a  projected  year-end  total  cost. 

In  the  past,  we  have  held  a  quar¬ 
terly  review  and  analysis  only  on 
an  intermittent  basis,  since  it  was 
felt  that  the  CG  and  CS  received 
current  data  on  a  weekly  basis  and 
normally  the  quarterly  review  was 
about  six  weeks  after  the  end  of 
the  quarter. 

Overtime  is  controlled  by  month¬ 
ly  allocations  to  activities  and  ap¬ 
proval  vested  in  the  Deputy  Chiefs 
of  Staff  with  review  by  the  Chief  of 
Staff.  This  has  resulted  in  a  reduc¬ 
tion  in  overtime  and  all  requests  are 
reviewed  critically. 
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In  addition  to  shortages  of  funds 
and  manpower,  our  problems  stem 
from  a  lack  of  modern  facilities  to 
support  an  increase  in  administra¬ 
tive  space  requirements.  Facilities 
built  for  troop  billets  do  not  con¬ 
vert  economically  to  administrative 
space.  Utility  ccsts  rise,  since  office 
space  requires  cooling  in  summer 
and  extra  heating  in  winter.  In 
addition,  troop  units  can  be  ex- 
pecfr  d  to  accomplish  much  self-help, 
and  do  not  require  custodial  sup¬ 
port.  Traffic  problems  and  increased 
requirements  for  parking  areas  are 
other  results  of  the  conversion  of 
troop  areas  to  administrative  space. 

While  our  tenant  requirements 
have  continued  to  increase,  there 
has  been  a  reduction  in  our  re¬ 
sources  during  the  same  time.  Since 
the  tenants  and  our  headquarters 
report  to  different  higher  com¬ 
mands,  there  appears  to  be  little 
coordination  in  planning  for  future 
requirements.  Some  of  our  tenants 
are  reimbursable,  so  that  increased 
requirements  can  be  funded  by  in¬ 
creased  reimbursements,  but  many 
of  our  tenants,  such  as  GDC,  are 
not  reimbursable  and  increased  re¬ 
quirements  must  be  satisfied  from 
our  normal  budget. 

In  summary,  Fort  Belvoir  has 
about  22,000  personnel  of  whom 
lA  are  tenants  and  about  y4  are 
civilians.  We  have  rapid  turnover 


among  our  civilian  personnel,  par¬ 
ticularly  in  the  lower  grades.  The 
job  of  recruiting  personnel  is  gen¬ 
erally  difficult,  since  the  Metro¬ 
politan  Washington  area  seems  to 
have  unlimited  job  opportunities. 
Further,  there  is  much  greater  op¬ 
portunity  for  advancement  in  our 
tenant  agencies,  which  generally 
offer  higher  grades.  Being  so  close 
to  Washington,  we  are  a  perfect 
target  for  all  types  of  visiting  and 
inspecting  teams  from  Department 
of  Army,  Department  of  Defense, 
the  Army  Audit  Agency,  and,  of 
course,  First  Army  and  CONARC. 
With  the  present  shortage  of  travel 
funds,  our  inspections  and  visits 
have  multiplied. 

We  are  organised  on  a  modified 
directorate-type  staff  with  many 
General  Staff  functions  delegated 
to  the  directorates  and  personnel 
activities.  DCSPER  and  DCSLOG 
act  as  manager  of  the  community 
activities  and  industrial  activities, 
respectively.  We  allocate  resources 
by  discussicn  between  activity 
chiefs  and  CS  rather  than  by  formal 
PBAC  meetings.  We  control  and 
manage  our  functions  by  discussion 
at  weekly  staff  meetings,  and 
monthly  reports  on  personnel  and 
coats.  Our  greatest  problem  is  a 
continuous  increase  in  tenant  re¬ 
quirements  while  our  resources  are 
being  reduced.  □ 
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Management 
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Gen.  Benade’s  active  military  service 
began  when  he  entered  the  Army  as 
a  private  in  1941. 

He  is  a  graduate  of  the  Command 
and  General  SUIT  College,  the  Army 
War  College,  ahd  the  Army  Manage¬ 
ment  School  (Army  Management 
Course). 

In  1967,  Gen.  Benade  was  assigned 
to  the  Office  of  the  Deputy  Chief  of 
Staff  for  Personnel,  Department  of 
Army,  where  he  became  Director  of 
Personnel  Systems  as  well  as  special 
advisor  on  ADP  to  DC8PER.  He  re¬ 
ceived  his  present  assignment  in  Aug. 
1968. 

(This  article  v^-s  adapted  from  Gen. 
Benade’s  presentation  before  the  De¬ 
fense  Family  Housing  Management 
Course  at  USAMS  on  7  Mar.  1969.) 
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Keeping  in  Mind  the  Welfare  of 
the  Serviceman  and  His  Family 

Brigadier  Genera!  Leo  E.  Benade 
Deputy  Assistant  Secretary  of  Defense 
(Military  Personnel  Policy) 


(Those  who  attend  the  Defense 
Family  Housing  Management 
Course  at  the  Army  Management 
School  receive  a  concentrated  course 
of  instruction  in  management.  Due 
to  the  shortness  of  the  course  (one 
week),  the  thrust  of  the  curriculum 
is  toward  the  mechanics  of  man¬ 
agement.  My  purpose  in  writing  the 
following  article  is  to  discuss  briefly 
some  recent  Manpower /Personnel 
efforts  in  the  field  of  family  housing, 
so  that,  along  with  the  administra¬ 
tive  knowledge  gained  during  the 
course,  the  participants  will  per¬ 
haps  become  a  little  more  “ people 
conscious ”  and  keep  the  welfare  of 
the  individual  serviceman  and  his 
family  constantly  in  mind.  Let  me 
add  that  I  am  sure  that  attendance 
at  the  course  will  benefit  not  only 
the  individual  participant  and  the 
Defense  Department,  but  our  so  v- 
icemen  and  servicewomen  as  well.) 

As  many  may  be  aware,  in  March 
of  1968,  the  Office  of  the  Deputy 
Assistant  Secretary  of  Defense 
(Military  Personnel  Policy)  re¬ 
ceived  the  assignment,  from  the 
Deputy  Secretary  of  Defense,  to 
study  housing  requirements  and 
come  up  with  family  housing  cri¬ 
teria  desirable  from  a  manpower 
viewpoint.  It  was  determined  that 
an  inter-Serrice  group  of  personnel 


people  chaired  by  Manpower  could 
best  study  this  problem. 

The  family  housing  policies  of 
the  Department  of  Defense  were  ex¬ 
amined  in  some  depth  by  this  group. 
The  requirements,  assets,  and  pro¬ 
gramming  procedures  of  the  De¬ 
partment  of  Defense  and  the  Serv¬ 
ices  were  looked  into.  In  addition 
to  these  important  areas  of  depart¬ 
mental  policy,  the  Study  Group 
thought  it  advisable  to  comment  on 
related  matters  that  affected  the 
human  aspects  of  family  housing 
policies.  These  areas  included  archi¬ 
tectural  definitions  of  military  fam¬ 
ily  housing  as  compared  to  civilian 
housing,  the  adequacy  of  basic 
allowances  for  quarters  to  obtain 
family  housing  in  the  community, 
and  staff  relationships  in  the  man¬ 
agement  of  family  housing. 

This  study  was  completed  and  a 
report  submitted  to  the  Deputy  Sec¬ 
retary  of  Defense  in  July,  1968.  I 
should  stress  that  the  report  con¬ 
tained  only  the  views  of  Manpower, 
the  Deputy  Secretary  of  Defense 
then  directed  that  the  study  be  co¬ 
ordinated  with  ASD  (I&L)  with  the 
objective,  obioudy,  of  examining 
the  practicab.lity  of  Manpower’s 
recommendations  frtm  a  builder’s 
standpoint  -  and  of  course  ,,oordi- 
natiori  was  required  with  ASD 
(Comptroller)  from  a  financing 
standpoint. 
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I  would  like  to  discuss,  briefly, 
the  results  of  this  study  —  what 
action  has  been  taken  and  what  ac¬ 
tion  is  mtcmplated. 

First,  vhat  is  it  that  Manpower 
and  Personnel  stated  that  they 
wanted  yith  regard  to  family  hous¬ 
ing? 

1.  Consideration  of  housing 
needs  for  dll  military  personnel. 

2.  Establishment  of  housing 
eligibility  for  personnel  in  grade 
E-4  with  six  years’  active  service 
commitment  dn  other  words,  all 
career  personnel). 

3.  Increased  net  minimum  floor 
space. 

4.  Military  housing  with  an  in¬ 
creased  number  of  bedrooms  or 
equivalent. 

5.  Elimination  of  housing  ade¬ 
quacy  determination  by  the  occu¬ 
pant. 

6.  One  half  hour  allowable 
travel  time,  home  to  installation,  in 
determining  adequacy. 

1.  Simplified  housing  survey 
procedures. 

(a)  No  survey  of  occupants 
of  military-controlled  housing. 

(b)  Personnel  sample  tech¬ 
nique  to  determine  off-post  housing 
assets. 

(c)  Service- wide  factors  by 
grade  for  marital  and  dependency 

rates. 

8.  Variable  Basic  Allowance 
for  Quarters. 

9  Staff  policy  and  procedural 
responsibility  for  housing  assign¬ 
ments  and  eligibility  matters. 

That,  briefly,  is  what  the  per¬ 
sonnel  people  wanted  --  all  based 
on  the  desire  to  improve  living  con¬ 
ditions  for  military  families  and 
simplify  housing  administrative 
procedures. 

Let’s  take  a  quick  look  at  what 
has  been  u  me  to  translate  these 
“wants"  into  action  or  policy. 

Joint  discussions  were  held  with 
I&L.  and  the  ndations  were 
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roughly  divided  into  three  cate¬ 
gories  : 

—Those  which  could  be  imple¬ 
mented  immediately; 

— Those  which  we  should  dis¬ 
cuss  further; 

— And  those  that  should  be 
dropped,  because  they  were  imprac¬ 
tical  at  this  time. 

With  respect  to  the  first  cate¬ 
gory,  on  24  January  1969  a  joint 
memorandum  signed  by  the  Deputy 
Assistant  Secretary  of  Defense  for 
Family  Housing  and  myself  was 
sent  to  the  Service  secretaries  and 
the  directors  of  the  Defense  agen¬ 
cies.  In  that  memorandum  we  stated 
that,  based  on  a  joint  review  of  the 
report  and  its  recommendations,  it 
had  been  determined  that  the  fol¬ 
lowing  changes  will  be  adopted,  and 
will  be  reflected  as  soon  as  prac¬ 
ticable  in  DCD  instructions  and 
other  guidance  documents : 

1.  The  stated  objective  of  the 
Military  Family  Housing  Program, 
to  assure  that  married  career  mili¬ 
tary  members  have  adequate,  eco¬ 
nomical  housing  in  which  to  shelter 
their  families,  will  be  expanded  to 
include  all  military  households. 
DOD  policy,  however,  will  continue 
to  be  directed  toward  providing 
housing  for  families  of  career  mili¬ 
tary  personnel. 

This  means,  of  course,  that  while 
DOD  will  concentrate  its  efforts  on 
providing  housing  for  eligible  per¬ 
sonnel,  the  existence  and  needs  of 
“ineligible”  personnel  are  recog¬ 
nized  and  that  certain  assets  in  the 
community  will  be  charged  against 
these  “ineligioles.” 

2.  Eligibility  for  military  fam¬ 
ily  quarters  will  be  redefined  to 
include  tnose  service  members  in 
grade  E-4  with  less  than  four  years’ 
service  who  have  acquired  a  six- 
year  commitment. 

This  is  finally  granting  recogni¬ 
tion  to  career  personnel,  irrespec¬ 
tive  of  rank  —  and  admitting  that 
personnel  of  this  grade  do  get 

FA  lit.  0>«‘  THE  SFSViCEMAN 


married  and  that  the  military  has 
a  responsibility  toward  them.  A 
natural  foilow-on  to  this  is,  of 
course,  granting  the  authorization 
for  shipment  of  dependents  and 
household  goods  and  the  payment 
of  dislocation  allowances. 

These  items,  requiring  a  change 
to  the  JTR,  are  a  matter  of  sepa¬ 
rate  action  and  are  not  tied  directly 
to  eligibility  for  family  quarters. 
This  subject  is,  however,  addressed 
in  the  Hubbell  pay  plan  in  that  E-4s 
with  from  2  to  4  years’  service  and 
having  a  six-year  commitment,  are 
recognized  as  career  personnel. 

3.  Service-wide  marital  factors 
will  be  used  to  determine  gross  fam¬ 
ily  housing  requirements,  and 
service-wide  family  composition 
factors  will  be  used  to  determine 
the  number  of  bedrooms  required 
at  individual  installations  where  the 
personnel  mix  is  comparable  to  that 
of  the  service  as  a  whole. 

After  the  issuance  of  the  joint 
memorandum,  discussions  were  held 
between  I&L  and  Manpower  in  an 
attempt  to  work  out  reasonable 
compromises  on  the  several  recom¬ 
mendations  in  the  second  category. 

For  one  thing,  Manpower  recom¬ 
mended  that  Personnel  be  consulted 
and  its  interests  considered,  to  a 
much  greater  degree  than  at  pres¬ 
ent,  in  programming  and  managing 
family  housing.  This  matter  was 
one  of  our  major  concerns. 

As  may  be  recalled,  an  advisory 
panel  of  the  Department  of  De¬ 
fense,  in  on  discussing  Military 
Family  Housing  in  a  report  dated 
15  November  1961,  stated: 

‘  That  the  Secretary  of  Defense 
establish  the  Office  of  Deputy  As¬ 
sistant  Secretary  of  Defense  (Fam 
ily  Housing)  within  the  Office  of  the 
Assistant  Secretary  of  Defense  ( In¬ 
stallations  and  Logistics)  to  pro¬ 
vide  closely  integrated  control, 
direction,  and  administration  of  the 
Department  of  Defense  Family 


Housing  Program.  This  office  should 
function  in  sccordance  with  policy 
guidelines  established  by  the  various 
Assistant  Secretaries  of  Defense  in 
their  functional  area  of  responsi¬ 
bility.'’ 

In  the  later  implementation  of 
the  centralized  purpose-oriented 
concept  of  family  housing  manage¬ 
ment,  its  specialized  staff  areas  of 
the  Manpower  and  Personnel  Chiefs 
at  OSD  and  Service  Departments 
level  were,  in  fact,  absorbed  by  the 
logisticians.  At  best,  the  Person¬ 
nel  Chiefs  were  relegated  to  a  co¬ 
ordination  role :  this  notwithstand¬ 
ing  the  fact  that  they  maintain  a 
primary  interest  in  assignment  and 
utilization  policies  and  in  the  live- 
ability  criteria  of  family  housing. 

It  is  true  that  there  has  been 
some  consultation  and  consideration 
of  Manpower’s  ideas  in  this  area; 
for  example,  the  DOD  Instruction 
which  prescribes  criteria  for  evalu¬ 
ating  off-base  housing  and  proce¬ 
dures  for  programming  military 
housing  as  well  as  the  Instruction 
covering  the  assignment  and  utili¬ 
zation  policies  and  procedures  for 
military  quarters,  were  staffed 
through  Manpower.  However, 
OASD(M&RA)  representatives  did 
not  actually  participate  and  were 
not  frequently  consulted  in  the 
development  of  these  DOD  Instruc¬ 
tions;  consequently,  in  the  coordi¬ 
nation  process,  Manpower  represen- 
ta-  ve3  were  not  alway3  able  to  give 
full  consideration  to  each  provision 
of  the  Instructions.  With  respect  to 
determining  the  qualitative  stand¬ 
ards  of  military  housing,  the  Man¬ 
power  staff  was  not  routinely  con¬ 
sulted. 

In  discussing  this  matter  with 
I&L,  it  was  agreed  that  Manpower 
representatives  should  be  consulted 
in  all  areas  pertaining  to  family 
housing  programming,  construction 
stardards,  and  management,  and 
that  th  s  should  apply  not  only  in 
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OSD  but  in  the  military  depart¬ 
ment*  a*  well.  Various  means  of 
assuring  appropriate  consultation 
and  participation  were  also  dis¬ 
cussed.  It  was  agreed,  for  instance, 
that  optimum  results  could  be 
achieved  if,  in  OASD(MfiRA), 
there  were  designated  a  single  of¬ 
fice  or  representative  who  could  be 
contacted  by  Family  Housing  when¬ 
ever  joint  consideration  was  neces¬ 
sary  or  who  could  himself  contact 
Family  Housing  to  initiate  discus¬ 
sion  or  action  on  family  housing 
matters.  If  was  also  agreed  that 
such  an  office  could  insure  more 
effective  action  if  it  organized  a 
group  or  committee  composed  of 
members  from  each  of  the  military 
departments  to  develop  coordinated 
Manpower/ Personnel  positions  and 
views  in  family  housing  matters. 

The  Directorate  of  Personnel  Ac¬ 
tivities  and  Facilities  in  my  office 
will  be  designated  the  point  of  con¬ 
tact  for  the  ASD(M&RA). 

It  was  also  agreed  that,  hence¬ 
forth,  housing  survey  question¬ 
naires  would  not  be  filled  out  by 
occupants  of  nulitary-con trolled 
housing.  Previously,  this  recom¬ 
mendation  had  not  been  accepted, 
but,  upon  reconsideration,  it  was 
agreed  that,  since  family  composi¬ 
tion  is  to  be  based  on  service- wide 
factors  (as  covered  in  the  joint 
memorandum  of  24  January)  and 
information  on  housing  preference 
could,  be  obtained  by  telephone  on  a 
sample  basis,  it  would  not  be  neces¬ 
sary  to  obtain  quest!  :r.r sires  from 
the  occupants  of  military- controlled 
housing.  This  change  will  be  incor¬ 
porated  in  the  next  revision  of  the 
appropriate  DOD  Instruction. 

We  recommended  that  the  survey 
questionnaire  he  amended  by  delet¬ 
ing  the  question  on  the  adequacy 
of  off-base  housing  and  substituting 
therefor  questions  which  would 
elicit  such  information  on  the  char¬ 
acteristics  of  the  housing  unit  that 


a  competent  evaluator  could  deter¬ 
mine  its  adequacy.  The  purpose  cf 
this  recommendation  was  to  ensure 
that  all  off-base  units  would  be 
rated  uniformly  and  that  inade¬ 
quate  units  would  not  be  counted  as 
assets  (as  is  possible  under  the  pres¬ 
ent  system,  which  requires  that  a 
unit  rated  as  satisfactory'  by  the  oc¬ 
cupant  be  counted  as  an  aastt  re¬ 
gardless  of  its  actual  condition). 
This  position  was  based  on  the  con¬ 
cept  that  his  uniform  identifies  a 
man  as  military'  and  that  the  mili¬ 
tary  should  not  be  regarded  as  ac¬ 
cepting  or  condoning  sub-standard 
housing,  especially  for  use  by  its 
personnel. 

After  considerable  discussion,  we 
agreed  that  a  “competent  evalua 
tor"  system  would  be  impractical 
at  this  time  and  acknowledged  the 
necessity  for  recognizing  personal 
preference  in  the  selection  of  off- 
base  housing  (as  provided  by  cur¬ 
rent  procedures).  Therefore,  it  was 
agreed  that  continuing  the  question¬ 
naire  in  its  present  format  ia  ap¬ 
propriate.  However,  we  stressed 
the  need  to  eliminate  sub-standard 
housing  from  off-base  assets.  It  was 
agreed  that  this  objective  could  best 
be  achieved  by  educating  military 
personnel  to  desire  and  seek  better 
housing,  but  that  such  an  educa¬ 
tional  program  would  by  its  nature 
bo  long-range.  It  was  suggested, 
however,  that  an  immediate  step  in 
this  direction  could  be  achieved  by 
requiring  that  monitors  supervising 
the  filling  in  of  questionnaires  ex¬ 
plain  that  (1)  the  purpose  of  the 
survey  is  objective  evaluation  of 
community  support  hou-  .ig.  (2) 
the  respondent  should  state  honest 
ly  whether  hi3  housing  is  suitable, 
and  (3)  no  respondent  will  be  re¬ 
quired  to  move  or  be  penalized  in 
any  way  for  his  answer.  It  was 
agreed  that  the  next  revision  of  the 
DOD  Instruction  would  incorporate 
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a  requirement  for  such  an  explana¬ 
tion  by  the  monitor. 

In  addition,  with  respect  to  eval¬ 
uating  off-base  housing  (and  on- 
base  quarters),  the  study  recom¬ 
mended  use  of  a  specified  minimum 
number  of  bedrooms  and  net  floor 
area  by  grade.  However,  current 
minimum  net  floor  areas  are  estab¬ 
lished  by  BOB  and  must  be  used  for 
evaluating  off-base  housing.  Al¬ 
though  current  on-base  construc¬ 
tion  provides  housing  substantially 
above  the  minima,  it  was  agreed 
that  DOD  should  establish  as  an 
eventual  goal  the  liberalisation  of 
BOB  minima;  efforts  to  achieve  this 
goal  would  be  based  on  consultation 
with  MPP  and  be  accomplished 
through  the  Family  Housing  work¬ 
ing  relationship  with  BOB  and 
other  government  agencies.  More¬ 
over,  it  was  agreed  that  the  next 
revision  of  the  DOD  Instruction 
would  (1)  incorporate  specified  min¬ 
imum  net  floor  areas  for  officers 
(currently,  only  those  for  enlisted 
men  are  specified),  and  (2)  permit 
use  of  slightly  greater  areas  in 
evaluating  housing  occupied  by 
senior  officers  and  senior  enlisted 
men.  It  was  also  agreed  that  in  the 
future  7  OD  should  seek  greater 


floor  areas  und  higher  cost  limits 
for  military  housing  as  appropriate 
and  as  consistent  with  new  private 
construction;  this  also  would  be 
based  on  consultation  with  MPP 
and  accomplished  by  Family  Hous¬ 
ing. 

The  report  recommended  that  4m 
expected  occupancy  factor  be  de¬ 
veloped  to  determine  the  utilisation 
of  community  assets  by  iocs!  civil¬ 
ians  and  military  bachelors.  We 
agreed  that  this  recommendation  is 
satisfied  by  present  plans  to  revise 
survey  procedures  so  that  vacant 
units  which  could  reasonably  be  ex¬ 
pected  to  be  used  by  civilians  and 
military  bachelors  would  not  be 
charged  as  potential  family  hous 
lag  assets. 

In  closing,  I  should  point  out  tht^ 
just  about  the  only  “want”  of  Man¬ 
power  that  I  haven’t  discussed  is 
the  lessening  of  commuting  time 
from  one  hour  to  30  minutes  in  de¬ 
termining  the  adequacy  of  quarters. 
Let  it  sv  %ec  to  say  that  this  matter 
is  under  study,  and  we  hope  that  it 
will  eventually  be  resolved  in  favor 
of  the  individual.  However,  since 
it  is  a  matter  of  interest  to  a  con¬ 
gressional  committee  and  the  Bu¬ 
reau  of  the  Budget,  it  cannot  be 
resolved  overnight.  □ 
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Management  involves  the  man¬ 
agement  of  various  resources  — 
men,  money,  materials,  and  ma¬ 
chines.  It  also  involves  the  combin¬ 
ing  of  these  resources  in  such  a  way 
that  the  value  of  the  output  is  sub¬ 
stantially  greater  than  the  separate 
values  of  the  inputs.  In  this  artick, 
I  am  going  to  compare  some  differ¬ 
ent  approaches  to  the  management 
of  one  of  these  resources  —  man¬ 
power,  manpower  management 
being  my  field  of  specialization. 

The  Developmental 
Management  Concept 

Today  we  have  in  the  literature 
an  increasing  emphasis  on  the  con¬ 
cept  of  what  I  call  developmental 
management.  Under  this  concept 
one  of  management’s  primary  or¬ 
ganizational  objectives  ought  to  be 
the  full  development  of  all  organi¬ 
zational  members.  By  full  develop¬ 
ment  of  all  organizational  members, 
we  mean  providing  the  opportunity 
for  organizational  members  to  uti¬ 
lize  whatever  abilities  they  have  and 


to  develop  their  potential  abilities 
to  the  highest  possible  level.  In  ad¬ 
dition,  it  includes  providing  the  op¬ 
portunity  to  grow  and  develop  into 
a  better  person.  This,  of  course, 
provides  a  benefit  to  everyone.  It 
provides  a  benefit  to  each  organiza¬ 
tional  member,  because  when  he  is 
utilizing  his  abilities  to  the  utmost, 
he  is  maximizing  his  self-esteem 
and  the  satisfaction  which  comes 
from  operating  at  one’s  full  capa¬ 
city.  It  also  generally  enables  an 
organizational  member  to  maximize 
the  standard  of  living  for  himself 
and  his  family,  since  those  who  con¬ 
tribute  more  usually  earn  more.  In 
addition,  it  provides  a  benefit  to  the 
organization,  because  when  all  or¬ 
ganizational  members  are  operating 
up  to  the  limit  of  their  abilities  and 
their  potentialities  are  being  devel¬ 
oped,  the  organization  is  obtaining 
the  maximum  use  of  its  human  re¬ 
sources.  If  the  organization  is  mak- 
;ng  less  than  full  use  of  its  human 
resources,  it  is  wasting  its  assets. 
The  problem  is  that  in  most  or¬ 
ganizations  everybody  is  quite 


concerned  about  using  money,  ma¬ 
terials,  and  machinery  to  their  full¬ 
est  extent.  However,  because  the 
human  assets  are  not  carried  on  the 
accounting  books  at  a  certain  value, 
nobody  is  concerned  when  they  are 
not  fully  utilised. 

Now,  what  I  am  going  to  do,  is 
to  evaluate  three  basic  approaches 
to  management  which  are  in  cur¬ 
rent  use  in  terms  of  this  develop¬ 
mental  management  concept.  I  will, 
of  course,  also  talk  about  some 
other  criteria  for  evaluating  these 
three  managerial  approaches,  and, 
in  addition,  I  will  make  some  com¬ 
ments  about  some  constraints  on 
management’s  ability  to  use  these 
approaches.  I  hope  by  doing  this 
to  accomplish  a  number  of  things. 
First,  I  want  to  give  another  per¬ 
spective.  besides  that  of  efficiency  in 
evaluating  alternative  managerial 
approaches  to  the  management  of 
manpower.  In  addition,  this  article 
should  furnish  those  who  are  new 
to  the  formal  study  of  management 
with  some  basic  knowledge  about 
the  alternative  approaches  to  man¬ 
power  management  and  also  some 
appreciation  of  the  evolving  nature 
of  management  thought. 

The  Scientific  Management 
Approach 

First  let  me  discuss  the  scientific 
management  approach  to  the  man¬ 
agement  of  manpower.  The  scien¬ 
tific  management  approach  to  or¬ 
ganization  is  commonly  associated 
with  Frederick  Taylor  and  his  con¬ 
temporary  scientific  management 
pioneers,  Henry  Gantt,  Harrington 
Emerson,  and  Frrnk  and  Lillian 
Gilbreth.  The  best  known  of  these 
is  Frederick  Taylor,  who  is  usually 
referred  to  as  the  father  of  scien¬ 
tific  management  He  was  a  man 
who  grew  up  in  the  Philadelphia 
area.  He  left  college  before  obtain¬ 
ing  his  degree  and  took  a  job  in  in¬ 
dustry.  As  was  the  custom  in  those 
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days,  he  started  off  at  the  bottom 
as  an  ordinary  worker  but  then  rose 
rapidly  through  the  ranks  until  he 
ultimately  became  chief  engineer  at 
Midvale  Steel  and,  later,  consultant 
to  industry.  Taylor  was  initially  in¬ 
duced  to  study  management  by  a 
paper  called  ’’The  Engineer  as  an 
Economist”  that  he  heard  read  at 
a  meeting  by  Henry  Towne,  then 
president  of  Yale  and  Towne.  He 
starteu  to  devote  a  lot  of  thought 
to  the  subject  and  conducted  e.  oeri- 
ments  at  Midvale  Steel.  He  i.  en 
wrote  up  his  ideas  and  the  results 
of  his  studies  in  various  papers  and 
books.  Frederick  Taylor’s  first  book 
was  Principles  of  Shop  Manage - 
ment,  written  in  1904;  his  second, 
Principles  of  Scientific  Manage¬ 
ment,  written  in  1911.  Other  con¬ 
temporaries  of  Taylor  also  ex¬ 
pressed  their  ideas  in  books.  Henry 
Gantt  wrote  Work,  Wages  and  Prof¬ 
its  in  1810,  and  Frank  Gilbreth 
wrote  his  first  book,  Bricklaying 
System,  in  1909. 

Now,  of  course,  these  writers  did 
differ  to  a  certain  extent  in  what 
they  had  to  say,  but  there  v  ®re  cer¬ 
tainly  many  common  ideas  among 
them.  These  ideas,  although  they 
may  seem  quite  simple  now  never¬ 
theless  had  a  very  significant  im¬ 
pact  on  managerial  practices  not 
only  in  this  country  but  all  around 
the  world.  For  example,  in  Russia 
Lenin  srized  upon  the  system  of 
"Taylorism,’’  as  it  was  called  there, 
and  decided  that  it  would  be  the 
system  that  would  be  used  to  trans¬ 
form  Russia  into  a  modern  indus¬ 
trial  state.  The  writings  of  Taylor 
and  Gantt  were  widely  distributed 
in  Russia.  What,  then,  were  *,h< 
ideas  of  the  scientific  management 
pioneers? 

Management  was  inef f ivieni . 
These  writers  said  that  manage¬ 
ment  at  the  time  was  very  ineffi¬ 
cient.  They  believed  that  many 
firms  survived  only  because  they 
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possessed  special  patents  or  loca¬ 
tions  which  gave  them  an  advan¬ 
tage,  or  because  their  competitors 
were  equally  inefficient.  They  be¬ 
lieved  that  the  relative  wealth  and 
prosperity  the  nation  enjoyed  was 
due  to  an  abundance  of  natural  re¬ 
sources  in  the  country  rather  than 
to  the  efficiency  of  the  industrial 
sector  of  the  economy. 

The  standard  method  should  be 
used.  They  believed  that  the  best 
way  to  carry  out  any  task  should 
be  discovered  through  scientific 
analysis  and  experimentation  and 
that  everybody  should  then  be 
forced  to  do  it  that  way.  Therefore, 
the  task  was  to  be  controlled  by 
management  rather  than  by  the 
worker,  as  was  the  case  at  that 
time.  They  also  developed  motion 
and  task  study  methods. 

Standard  times  should  be  used. 
They  believed  that  an  allowed  time 
should  be  established  for  each  task, 
and  that  this  allowed  time  should 
be  the  result  of  scientific  analysis. 
These  standard  times  then  would 
enable  management  to  more  effec¬ 
tively  evaluate  employee  perform¬ 
ance,  and  also  would  enable  man¬ 
agement  to  do  a  better  job  cf  plan¬ 
ning.  In  addition,  they  developed 
the  timing  methods  necessary  to 
obtain  the  standard  times. 

There  should  be  careful  matching 
of  man  and  job.  Taylor  emphasized 
the  importance  of  having  a  first 
class  man  on  each  job.  A  first  class 
man  was  a  man  who  had  the  right 
combination  of  abilities  and  apti¬ 
tudes  for  a  particular  task. 

All  jobs  should  be  specialized. 
Taylor  not  only  believed  in  each 
worker  performing  a  small  or  spe¬ 
cialized  task  but  believed  managers 
should  be  specialized  as  well.  For 
example,  under  Taylor’s  functional 
foremanahip,  each  worker  would  be 
supervised  by  eight  different  spe¬ 
cialized  foremen. 


There  should  be  increased  em¬ 
phasis  on  planning.  The  scientific 
management  writers  felt  that  care¬ 
ful  planning  was  the  essence  of 
management  and  was  essential  to 
its  efficiency.  They  strongly  em¬ 
phasized  careful  scheduling  of  not 
only  machinery  and  equipment  but 
of  production  lines  and  of  raw  ma¬ 
terial  inputs  as  well.  As  before, 
they  also  developed  the  tools  to  in¬ 
sure  that  this  objective  could  be 
realized.  Henry  Gantt,  for  example, 
developed  the  Gantt  chart  which  is 
widely  used  for  planning  even  to¬ 
day. 

Worker's  should  be  motivated 
with  incentive  wages.  Tayior  be¬ 
lieved  it  improper  that  workers  who 
produced  more  should  not  get  high¬ 
er  wages.  He  and  the  other  scien¬ 
tific  management  pioneers  strongly 
believed  in  the  efficacy  of  incentive 
wage  systems  and  developed  sev¬ 
eral  different  types  of  incentive 
wage  plans.  Actually,  their  incen¬ 
tive  wage  plans  were  such  that  they 
provided  a  high  degree  of  incentive 
to  accept,  or  go  along  with,  the 
system.  Both  the  Taylor  and  the 
Gantt  plans  provided  a  very  high 
incentive  to  accomplish  the  task  in 
the  standard  time  which  was  neces¬ 
sary  if  production  schedules  were 
to  be  achieved,  it  is,  of  course, 
necessary  for  production  schedules 
to  be  met  if  overall  coordination  of 
various  production  lines  is  to  be 
achieved. 

As  mentioned  previously,  these 
scientific  management  ideas  were 
accepted  fairly  quickly  by  industry 
both  in  this  country  and  abroad. 
One  important  reason  for  this  ac¬ 
ceptance  was  probably  the  fact  that 
Taylor  and  his  contemporaries  dem- 
onstratpd  the  efficacy  of  these 
methods.  For  example,  Taylor,  !n 
his  famous  shoveling  experiment, 
was  able  to  reduce  the  number  of 
shovelers  needed  in  his  plant  from 
between  400  and  600  to  140  a  day 


DR.  STEPHEN  ,1  C'AKROLI..  JR. 


i  73  j 


and  was  also  able  to  halve  the  cost 
of  shoveling  material.  He  did  this 
by  determining  through  research 
the  proper  shovel  size  and  by  teach¬ 
ing  his  shovelers  methods  of  shovel¬ 
ing  which  required  lower  expendi¬ 
tures  of  energy.  In  another  example 
of  the  application  of  his  approach 
he  was  able  to  increase  the  average 
amount  of  pig  iron  handled  by  a 
worker  from  12  V:  to  47  ^  tons  a 
day.  Gilbreth  was  able  to  achieve 
average  production  levels  of  2,500 
bricks  a  day  from  his  bricklayers, 
which  is  a  figure  rarely,  if  ever, 
achieved  today.  Furthermore,  a 
study  in  1917  by  one  researcher  in¬ 
dicated  that  plants  adopting  the 
scientific  management  approach 
significantly  increased  their  produc¬ 
tivity. 

Now,  most  of  the  early  research 
in  the  scientific  management  ap¬ 
proach  was  conducted  by  industrial 
engineers.  The  industrial  psycholo¬ 
gists  also  made  many  contributions 
to  scientific  management,  especially 
in  the  area  of  determining  worker 
suitability  for  the  work.  These 
contributions  of  the  industrial 
psychologists  to  scientific  man¬ 
agement  started  in  the  military. 
When  W'orld  War  I  broke  out.  the 
American  Psychological  Associa¬ 
tion  was  having  a  meeting.  They 
offered  their  services  to  the  govern¬ 
ment  immediately  and  their  offer 
was  accepted  by  the  Army,  as  I 
understand  it.  mainly  because  of 
the  experience  of  the  British  mili¬ 
tary  forces,  who  had  misused  much 
of  their  country's  manpower  in  the 
first  few  years  of  the  war.  Two 
committees  were  established:  the 
Committee  on  the  Psychological 
Examination  of  Recruits  and  the 
Committee  on  the  Classification  of 
Personnel.  These  committees  of 
psychologists  working  for  the  Army 
developed  the  first  practical  assess¬ 
ment  devices  for  insuring  that  Tay¬ 
lor's  principle  of  the  right  man  for 


the  job  was  implemented.  They 
developed  both  psychological  tests 
and  rating  methods  of  various 
kinds.  After  the  war,  several  of 
these  psychologists  formed  the 
Scott  Company,  the  first  psycholog¬ 
ical  consulting  firm,  and  these  war¬ 
time  assessment  devices  were  im¬ 
proved  and  introduced  in  industry. 
During  World  War  II,  other  indus¬ 
trial  psychologists  continued  their 
work  in  the  military.  The  pilot 
selection  program  is  worthy  of 
special  note  in  this  regard,  as  is 
the  work  on  rating.  For  ex¬ 
ample,  the  crithral  incident  rating 
method  and  the  forced  choice  rating 
method  both  came  from  military- 
sponsored  research. 

What  is  the  scientific  manage¬ 
ment  approach,  then?  Well,  es¬ 
sentially,  it  involves  designing  the 
best  organizational  system  you  can 
(by  rational  and  experimental 
means)  and  then  fitting  people  to 
it.  It  also  involves  actually  coercing 
people  to  go  along  with  the  system 
once  they  become  a  member  of  the 
organization.  There  is  emphasis  on 
rules,  regulations,  standard  meth¬ 
ods.  standaid  procedures,  etc.  The 
fields  of  industrial  engineering  and 
industrial  psychology  have  made 
many  contributions  to  this  ap¬ 
proach. 

This  approach  to  management 
generally  has  a  concept  of  man 
which  says  that  people  must  be  con¬ 
trolled,  as  they  are  not  too  trust-* 
worthy  and  responsible.  They  don’t 
like  to  work  very  much  and  will 
goof  off  and  look  after  their  own 
interests  whenever  they  can.  Most 
organizations  manage  manpower 
this  way.  The  mass  production  in¬ 
dustry,  such  is  the  auto  industry, 
is  a  good  example  of  the  approach. 
Although  the  scientific  nonagement 
approach  is  effective  production- 
wise,  by  the  “development,  manage¬ 
ment"  concept  it  provides  little  op¬ 
portunities  for  human  development 


i  74  J 


APPROACHES  TO  MANPOWER  MANAGEMENT 


and  growth.  There  is  not  too  much 
utilisation  of  brainpower.  Decisions 
and  methods  are  programmed  by 
the  system.  There  is  little,  if  any, 
steady  progression  and  develop¬ 
ment  of  skills  and  abilities.  Fur¬ 
thermore,  the  opportunities  to  grow 
and  develop  as  a  better  person  are 
quite  limited,  since  such  personal 
growth  and  development  requires  a 
flow  of  pertinent  information  about 
oneself  and  one’s  performance  from 
others  around  him.  information 
about  one’s  performance  must  be 
limited  if  one’s  performance  is  in 
itself  very  limited.  In  addition, 
under  this  system,  as  some  scholars 
have  pointed  out,  there  is  a  tenden¬ 
cy  for  a  person  to  become  exces¬ 
sively  procedure-oriented,  often  to 
such  a  degree  that  the  goal  of  the 
organization  is  forgotten  and  the 
procedures  or  methods  become  ends 
in  themselves.  We  then  get  organi¬ 
zation  members  characterized  by 
defensiveness  or  suspiciousness  and 
lack  of  originality  and  vision.  Such 
traits  are  hardly  indicative  of  emo¬ 
tional  growth  and  maturity. 

The  Human  Relations  Approach 

Now,  the  human  relations  ap¬ 
proach  to  organization  came  initi¬ 
ally  from  the  Hawthorne  studies. 
These  studies  were  initiated  at  the 
Hawthorne  plant  of  the  Western 
Electric  company  in  1927  by  the 
newly-established  Division  of  In¬ 
dustrial  Research  of  the  Harvard 
Graduate  School  of  Business.  This 
was  their  first  job.  They  were 
initially  called  in  because  of  some 
puzzling  results  obtained  by  the 
Western  Electric  Company’s  own 
industrial  ei.„ineera. 

In  an  experiment  carried  out  ac¬ 
cording  to  scientific  management 
principles,  the  level  of  illumination 
was  varied  for  a  group  of  workers 
for  which  a  typical  work  output 
level  had  been  established.  It  was 
found  that  any  perceived  change  in 


the  illumination  level,  whether  up 
or  down,  had  a  positive  effect  on 
productivity.  The  conclusion  was 
that  the  experimental  group  of 
workers  was  responding  to  char¬ 
acteristics  of  the  experimental  con¬ 
dition  rather  than  to  the  change  in 
physical  working  conditions  them¬ 
selves, 

A  number  of  different  research 
studies  were  carried  out  by  the 
Harvard  group  under  the  direction 
of  Elton  Mayo  between  the  years 
1927  and  1932.  Among  these  studies 
was  the  relay  assembly  group  study. 
In  this  study,  a  group  of  six  female 
workers  were  put  aside  in  a  special 
room  where  they  were  to  assemble 
telephone  relays  under  varying  job 
conditions.  A  careful  count  of  each 
assembler’s  productivity  was  kept 
by  having  each  assembler  drop  the 
completed  relay  down  a  chute  when 
it  was  completed.  The  dropped  re¬ 
lay  then  activated  a  mechanism 
which  punched  a  hole  in  a  moving 
tape.  Productivity  was  easily  meas¬ 
ured  by  counting  the  number  of 
holes  punched. 

The  results  obtained  in  the  relay 
assembly  room  were  similar  to 
those  obtained  in  the  illumination 
experiments.  Productivity  general¬ 
ly  rose  throughout  the  study  period 
in  response  to  positive  and  negative 
changes  in  working  conditions,  e.  g., 
number  of  rest  periods,  length  of 
working  day,  and  provision  of 
lunches  by  the  companies.  The  find¬ 
ings  of  this  study  were  interpreted 
by  many  as  indicating  that  psy¬ 
chological  and  sociological  factors 
have  a  more  significant  influence  on 
worker  productivity  than  changes 
in  the  physical  working  conditions. 
Specifically,  the  studies  indicated 
to  many  that  supervisory  climate 
and  group  variables  were  especially 
important  in  determining  the  level 
of  output.  Another  study  conducted 
at  the  Hawthorne  plant,  the  bsnk 
wiring  room  study,  also  seemed  to 
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demonstrate  the  importance  of 
group  factors  in  employee  behavior. 

These  studies  stimulated  the  in¬ 
terest  of  behavioral  scientists  in 
industrial  problems.  During  World 
War  II,  many  behavioral  scientists 
went  to  work  in  industry  and  in  the 
military  services.  For  example 
studies  of  worker  motivation  were 
carried  out  in  the  aircraft  industry 
in  California  by  Elton  Mayo,  of 
Harvard,  who  had  conducted  the 
Hawthorne  studies.  After  the  war, 
this  research  continued  again,  much 
of  it  supported  by  the  military.  The 
Navy,  for  example,  spent  a  great 
deal  of  money  on  leadership  studies. 
The  Air  Force  supported  probably 
thousands  of  studies  focusing  on 
the  small  group.  In  addition,  it 
supported  many  studies  of  super¬ 
visory  effectiveness. 

From  ail  of  these  studies  came 
new  knowledge,  which  was  quite 
relevant  to  the  management  of  hu¬ 
man  beings.  Much  of  this  research 
was  directed  a  identifying  the 
causes  of  employe,,  satisfaction  and 
dissatisfaction.  Other  research  fo¬ 
cused  on  the  effects  of  worker  satis¬ 
faction  and  dissatisfaction.  Behav¬ 
ioral  research  also  demonstrated 
fairly  conclusively  that  changes  in 
the  work  environment  or  man¬ 
agerial  environment  can  produce 
quite  significant  changes  in  em¬ 
ployee  performance.  For  example, 
a  number  of  studies  show  that  the 
nature  of  the  supervision  received 
can  have  a  significant  effect  on  pro¬ 
ductivity.  Studies  ;>f  an  oil  company 
ana  an  insurance  company  found 
that,  as  supervisors  were  trans¬ 
ferred  from  one  unit  to  another, 
productivity  rose  and  fell  with  the 
change  in  supervision.  In  a  com¬ 
pany  in  Baltimore,  worker  produc¬ 
tivity  in  one  department  increased 
250 ‘7  over  a  two-year  period  when 
the  only  change  made  was  a  change 
in  the  supervisor. 


Research  demonstrated  that 
changes  in  the  allocation  of  tasks 
can  significantly  influence  perform¬ 
ance.  For  example,  rotating  jobs 
has  increased  production ;  changing 
jobs  has  had  positive  effects  in 
some  companies.  Assigning  a  whole 
job  to  a  team  instead  of  assigning 
specific  tasks  to  individuals  resulted 
in  very  substantial  increases  in 
productivity  in  a  textile  mill  and  in 
the  British  coal  mining  industry. 

In  addition,  other  research  has 
shown  that  giving  employees  a 
right  to  participate  in  decisions 
which  may  affect  them  can  reduce 
resistance  to  change  and  produce 
more  favorable  organizational  atti¬ 
tudes. 

Research  in  on-going  organiza¬ 
tions  has  also  indicated  that  many 
organizations  which  did  not  follow 
any  principles  of  scientific  man¬ 
agement  were  often  very  effective. 
For  example,  Harvard  has  studied 
a  paper  company  which  was  very 
successful.  This  company  had  no 
job  descriptions,  no  job  titles,  no 
well  defined  areas  of  job  activity 
or  responsibility,  no  organizational 
chart,  no  formal  training  program. 
Yet,  as  I  indicated  before,  it  is  very 
successful. 

Some  behavioral  research  has 
also  indicated  that  there  is  much 
waste  of  human  resources  in  organ¬ 
ization.  Certainly  the  published 
World  War  II  test  scores  of  Army 
recruits  from  different  occupational 
fields  point  out  that  many  hundreds 
of  thousands  of  employees  in  rather 
low  level  jobs  have  extremely  high 
levels  of  menial  abilities  which  are 
not  being  utilized  in  the  jobs  they 
have. 

All  of  this  research  seemed  to 
indicate,  to  many,  that  managers  in 
designing  and  maintaining  organi¬ 
zations  should  keep  in  mind  the 
needs  of  individuals  for  a  sense  of 
accomplishment,  for  opportunities 
to  interact  and  socialize  on  the  job, 
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and  for  an  opportunity  to  partici¬ 
pate  in  running  the  organization. 
It  alao  seemed  to  indicate  that  man¬ 
agers  should  provide  a  maximum 
amount  of  information  to  all  organ¬ 
izational  members  so  that  they  can 
better  laentify  with  the  organiza¬ 
tion  and  its  problems  and  so  they 
can  make  more  Intelligent  contribu¬ 
tions  to  it.  In  addition,  employees 
should  be  supervised  in  accordance 
with  their  individual  needs.  This,  in 
turn,  would  require  some  kir.d  of 
special  training  like  sensitivity 
training  to  make  managers  more 
sensitive  to  the  differences  in  moti¬ 
vation  among  their  men. 

In  essence,  then,  the  human  rela¬ 
tions  approach  involves  designing 
and  maintaining  organizations  in 
such  a  way  that  the  structure  and 
work  systems  used  are  congruent 
with  the  needs  and  abilities  of  peo¬ 
ple  rather  than  making  people  ad¬ 
just  to  the  organization  as  is  done 
under  the  scientific  management 
approach. 

In  addition,  the  human  relations 
approach  seems  to  rest  on  the  idea 
that  people  are  trustworthy,  de¬ 
pendable.  and  responsible  when 
their  needs  are  met;  that  they  like 
work  and  take  pleasure  in  it.  While 
this  is  undoubtedly  true  of  many 
people,  one  wonders  what  propor¬ 
tion  of  the  total  population  falls 
into  this  category.  In  addition,  the 
human  relations  approach  seems  to 
de-emphasize  the  importance  of  dif¬ 
ferences  among  people  with  respect 
to  basic  aptitudes  and  abilities. 
There  seems  to  be  insufficient  recog¬ 
nition  of  the  fact  that,  although 
many  members  of  lower  level  jobs 
have  high  abilities  and  potential, 
many  other  members  have  quite 
limited  capacities. 

While  research  has  demonstrated 
that  certain  aspects  of  the  human 
relations  approach,  such  as  job  en¬ 
largement  and  sensitivity  training, 
can  have  a  positive  influence  on 


worker  productivity,  few  companies 
have  changed  entirely  from  a  scien¬ 
tific  management  approach  to  a 
human  relations  approach  in  man¬ 
aging  manpower.  I  am  aware  of 
two  companies  that  did,  but  they  do 
not  seem  to  have  improved  their 
performance  very  much. 

From  the  developmental  manage¬ 
ment  concept,  the  human  relations 
approach  seems  superior  to  the 
scientific  management  approach, 
since  the  work  is  mere  challenging, 
being  more  complex.  There  also  are 
more  opportunities  for  innovation 
and  the  use  of  brain  power  without 
any  standard  methods  being  re¬ 
quired,  and  there  is  opportunity  for 
participation  in  decision-making. 
However,  even  though  jobs  may  be 
more  complex,  they  may  not  utilize 
the  aoilities  a  person  has.  In  addi¬ 
tion,  with  a  great  deal  of  freedom 
and  reduced  supervisory  control,  in- 
dividua1  organizational  members  or 
work  groups  may  spend  their  t’me 
on  activities  which,  although  con¬ 
tributing  to  the  satisfaction  and  the 
personal  interests  of  the  individual 
organizational  member,  do  little  in 
the  way  of  actual  personal  growth 
and  development. 

The  Management-by-Objectives 
Approach 

Use  of  the  “management-by¬ 
objectives”  approach  in  industry 
has  been  growing  year  by  year  ever 
since  Peter  Drucker  and  Douglas 
McGregor  first  publicized  this  ap¬ 
proach  in  the  early  1950’s.  Among 
the  flrm3  using  seme  variant  of  this 
approach  are  General  Motors,  Gen¬ 
era!  Electric.  Westinghouse,  Gen¬ 
eral  Mills,  United  Air  Lines,  Black 
and  Decker,  State  Farm  Insurance. 
B.  F.  Goodrich,  and  Purex.  What 
does  this  approach  consist  of?  Well, 
this  is  quite  a  simple  approach  to 
the  managing  of  manpower  as  com¬ 
pared  to  the  two  approaches  I  men¬ 
tioned  before.  In  addition,  so  far, 
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it  has  been  used  primarily  at  the 
managerial  level  rather  than  with 
rank  and  die  workers.  When  we 
look  at  the  approach,  however,  we 
shall  see  that  the  approach  certain¬ 
ly  could  be  used  for  many  lower 
level  personnel  as  well  as  managers. 

What  is  management  by  objec¬ 
tives?  Although  there  is  seme  dis¬ 
agreement  about  the  specific  ways 
of  using  the  MBO  approach  and 
some  disagreement  about  its  pur¬ 
poses,  most  authorities  on  this  sub¬ 
ject  would  agree  that  this  approach 
involves:  the  establishment  and 
communication  of  organisational 
goals,  the  setting  of  individual  ob¬ 
jectives  or  targets  congruent  with 
such  organisational  goals,  and  the 
periodic  and  final  review  of  per¬ 
formance  as  it  relates  to  these  ob¬ 
jectives  or  targets.  There  would 
also  be  agreement  on  the  funda¬ 
mental  prerequisites  for  its  effec¬ 
tive  use.  These  would  be  * 

(a)  effective  goal-setting  and 
planning  by  top  levels  of  the  man¬ 
agerial  hierarchy:  (b)  organisa¬ 
tional  commitment  to  this  approach: 
(c)  mutual  goal-setting;  (d)  fre¬ 
quent  performance  review;  (e) 
freedom  in  developing  means  to 
achieve  objectives. 

Not  all  organizations  with  a  pro¬ 
gram  with  these  characteristics  call 
it  an  MBO  program.  Some  programs 
are  referred  to  as  management  by 
results,  goals  management,  work 
planning  and  review,  goals  and  con¬ 
trols.  etc.  All  th  ■>*  programs  are 
generally  similar  in  spite  of  the 
differences  in  terminology  used. 

The  reasons  for  using  an  objec¬ 
tives  approach  vary  from  person  to 
person  and  one  company  to  another. 
Some  companies  stress  its  value  as 
a  more  objective  performance  ap¬ 
praisal  system.  Under  this  ap¬ 
proach.  a  man  is  evaluated  on  the 
basis  of  what  he  doea  rather  than 
his  personality.  Under  the  objec¬ 
tives  approach  you  can  aiso  make 


sure  that  a  man’s  work  activities 
actually  help  the  organization  to 
achieve  its  objectives.  As  is  well 
known,  in  many  organizations  peo¬ 
ple  spend  most  of  their  time  in 
passing  papers  to  each  other,  which 
doesn’t  accomplish  anything. 

For  the  most  part,  the  objectives 
approach  has  been  implemented  on 
the  basis  of  its  apparent  practicali¬ 
ty.  There  has  been  only  limited 
research  on  its  effects.  One  study 
on  its  effectiveness  was  conducted 
at  Purex.  This  study  showed  that, 
after  the  program  was  initiated,  a 
productivity  decrease  of  4%  a 
month  was  halted  and  productivity 
rose  by  3%  a  month.  The  study 
also  indicated  that  this  approach 
made  the  task  of  rating  easier,  im¬ 
proved  problem  indentifleation,  and 
improved  communications.  Another 
study  of  an  MBO  program  at  GE 
indicated  improved  use  of  abilities 
and  experiences,  greater  under¬ 
standing  between  boss  and  subordi¬ 
nates,  greater  help  from  superior 
managers,  and  increased  acceptance 
of  new  ideas  by  superiors.  A  study 
at  a  company  in  Baltimore  by  Tosi 
and  Carroll  of  an  MBO  program 
indicated  the  program  increased 
understanding  of  performance  ex¬ 
pectations,  improved  planning,  and 
increased  the  amount  of  communi¬ 
cation  that  took  place.  The  Carroll 
and  Tosi  study  also  indicated  that 
the  effectiveness  of  the  MBO  ap¬ 
proach  varies  from  one  superior- 
subordinate  pair  to  another,  de¬ 
pending  upon  how  individual  man¬ 
agers  use  this  system.  Of  course, 
the  use  of  the  objectives  approach 
is  congruent  with  some  basic  be¬ 
havioral  science  research  shewing 
that  the  setting  and  accomplish¬ 
ment  of  goals  can  in  itself  raise 
motivational  levels. 

From  a  developmental  point  of 
yiew,  the  management-by-objectives 
system  seems  much  superior  to  the 
other  approaches  discussed.  For  one 
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thing,  under  this  approach,  the  in¬ 
dividual  has  frequent  discussions 
or  review  sessions  with  his  superior 
and,  of  course,  during  this  time  may 
receive  the  feedback  necessary  to 
improve  himseif.  Since,  under  this 
approach,  work  objectives  instead 
of  personality  are  discussed,  it  is 
easier  for  the  superior  to  make 
some  critical  comments.  In  addi¬ 
tion,  if  self-improvement  goals  are 
established  along  with  performance 
goals,  then  the  subordinate  should 
be  showing  some  constant  improve¬ 
ment  in  his  abilities  and  knowledge. 
Furthermore,  the  MBO  system  is 
flexible  and  can  be  used  to  take  ad¬ 
vantage  of  any  special  talents  or 
abilities  a  man  may  have.  If  you 
know  a  subordinate  has  a  particular 
strong  point,  you  can  set  an  objec¬ 
tive  so  as  to  draw  upon  that  unique 
knowledge  or  ability.  Or,  on  the 
other  hand,  if  a  subordinate  has  a 
particulrr  weak  point  that  can  be 
improved  through  experience,  the 
objectives  system  can  be  used  to 
provide  the  right  kind  of  experience. 
In  addition,  for  higher  motivation, 
objectives  can  be  set  so  as  to  be 
congruent  with  the  individual’s  cur¬ 
rent  interests  and  personality. 

The  management  -  by  -  objectives 
approach  seems  to  me  to  provide 
the  possibility  of  a  good  synthesis 
between  the  emphasis  on  the  task 
and  the  interests  of  the  organiza¬ 
tion  under  the  scientific  manage¬ 
ment  approach  and  the  emphasis  on 
the  needs  and  interests  of  the  in¬ 
dividual  aa  under  the  human  rela¬ 
tions  approach.  The  interests  of 
the  organization  are  advanced 
through  the  fact  that  individual  ob¬ 
jectives  must  contribute  to  organi¬ 
zational  objectives  and  individual 
interests  are  met  when  such  objec¬ 
tives  established  for  an  individual 
are  set  so  that  they  simultaneously 
contribute  to  the  development  and 
satisfaction  of  the  individual. 

The  concept  of  man  under  the 


objectives  approach  seems  to  be 
that  man  is  capable  of  responsibility 
and  action  conducive  to  the  achieve¬ 
ment  of  the  organization’s  goal  but 
also  that  he  is  capable  of  misdirect¬ 
ed  effort,  procrastination,  and  less 
than  perfect  perceptions  of  what  he 
is  supposed  to  do.  It  also  assumes 
there  are  wide  differences  in  nat¬ 
ural  abilities  and  in  learning  abili¬ 
ties  among  people  and  that  these 
should  be,  therefore,  performance 
expectations  and  must  vary  as  well. 

Summary 

In  general,  then,  our  discussion 
has  indicated  that  research  shows 
all  three  approaches  to  the  man¬ 
aging  of  manpower  can  be  effective, 
given  the  criterion  of  increasing 
productivity.  However,  when  given 
the  criteria  of  individual  growth 
and  development,  the  human  rela¬ 
tions  approach  seems  superior  to 
the  scientific  management  approach 
and  the  management-by-objectives 
approach  seems  to  be  the  best  of 
all. 

Now,  this  is  not  to  say,  of  course, 
that  the  scientific  management  ap¬ 
proach  is  not  worthwhile.  It  is  sim¬ 
ply  not  as  effective  as  the  other 
approach  in  achieving  the  objective 
of  utilizing  and  developing  human 
resources  to  the  fullest  extent  possi¬ 
ble.  By  other  organizational  ob¬ 
jectives,  the  scientific  management 
approach  is  obviously  superior  in 
many  situations.  For  example,  the 
scientific  management  approach  as¬ 
sures  belter  predictability  of  per¬ 
formance  levels  and,  with  this,  bet¬ 
ter  planning  and  scheduling.  In  the 
mass  production  industries,  for  ex¬ 
ample,  such  scheduling  and  coordi¬ 
nation  is  absolutely  essential  to 
achieve  efficiency  and  to  prevent 
absolute  chaos.  It  also  is  obvious 
that  opportunities  for  job  enlarge¬ 
ment  and  for  setting  variable  job 
goals  for  a  particular  position  vary 


I*R.  STEPHEN  J  (  AHROI.I.,  JR. 


I  79  ! 


from  one  organisation  to  another. 
The  product  that  a  Arm  makeb,  for 
example,  often  means  that  a  par* 
ticular  technology  is  mandatory 


and  this,  in  turn,  may  impose 
various  constraints  on  alternative 
approaches  to  organisation  and 
management  system  design.  □ 
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Good  Community  Relations— 
A  Vital  Army  Goal 

Colonel  Robert  W.  Leonard 
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Office,  Chief  of  Information 
Department  of  the  Army 


Although  my  topic  is  community 
relations,  this  aspect  of  the  Army’s 
Information  Program  cannot  be 
isolated  from  two  other  major  areas 
—  public  information,  which  relates 
to  those  actions  pertaining  to  the 
media  of  mass  communications  and 
command  information,  and  relations 
with  our  internal  Army  audience.  I 
will  discuss  each  of  these  areas  as 
each  impacts  and  interacts  on  the 
whole  with  the  common  goal  of 
developing  public  understanding 
and  appreciation  of  the  Army. 

Those  concerned  with  manage¬ 
ment  at  the  post,  camp,  and  station 
level  should  recognize  that  the  in¬ 
formation  effort  is  most  effective 
at  that  level.  Here  lie  the  greatest 
opportunities  for  positive  results, 
and,  conversely,  here  is  where  the 
problems  can  develop  and  swell  in 
magnitude.  This  is  not  to  imply 
that  Department  of  Army  does  not 
have  its  share  of  information  prob¬ 
lems.  A  cursory  glance  at  the  front 
page  of  the  morning  newspaper  will 
(tear  out  this  statement.  But  we 
should  recognize  that  a  great  many 
issues  now  at  the  national  level 
originated  at  a  command  or  in¬ 
stallation. 

We  all  realize  that  the  Army  is 
u  public  organization,  supported  by 


the  American  people  acting  through 
their  representatives  in  Congress. 
It  is  the  people  who  determine  the 
shape  of  their  national  defense.  The 
American  people  have  a  right  to 
know  what  the  Army  is  doing, 
whether  it  is  worthy  of  their  trust, 
whether  it  is  capable  of  carrying 
out  its  national  security  missions, 
and  how  it  is  spending  the  tax  dol¬ 
lars  allocated  to  it.  The  people  have 
a  right  to  know,  and  the  soldier  has 
a  duty  to  report. 

In  connection  with  our  duty  to 
report,  we  as  managers  should  con¬ 
sider  the  information  implications 
of  our  actions,  policies,  and  pro¬ 
grams.  The  Department  of  Army 
summary  sheet,  the  vehicle  for  rec¬ 
ommending  decisions,  contains  a 
reminder  which  the  action  officer 
must  check  if  the  recommendation 
has  any  information  implications. 
This  positive  consideration  of  the 
problem  attests  to  the  importance 
that  Department  of  Army  places  on 
the  public  relations  aspects  of  a 
given  action. 

Release  of  information  to  news 
media  our  public  information 
progranj  _  is  a  two-way  street. 
The  installation  initiates  informa¬ 
tion  by  issuing  news  releases  and 


announcements  about  people,  equip¬ 
ment,  and  new  policies  and  pro¬ 
grams  to  local  radio  and  television 
stations  and  newspapers.  Our  own 
internal  information  organs  such 
as  the  post  newspapers  are  also  re¬ 
cipients.  Installations  also  respond 
to  the  media  by  answering  press 
queries  and  setting  up  interviews 
on  a  given  subject  with  post  officials 
when  so  requested  by  the  media. 

Whenever  we  release  information, 
we  must  consider  the  problem  of 
communication — what  we  are  going 
to  say  and  how  we  will  say  it.  Peo¬ 
ple  hear  things  in  different  ways; 
often  they  read  things  in  different 
ways.  Thus,  we  should  recognize 
that  information  is  always  subject 
tc  possible  misinterpretation.  We 
have  ail  heard  instances  of  officials 
being  misquoted.  They  might  have 
been  misquoted  but  they  may  just 
as  well  have  been  misunderstood. 
Whatever  the  problem,  the  informa¬ 
tion  did  not  get  out  as  intended. 
Last  year  the  State  Department 
held  a  press  briefing  on  the  Pueblo 
incident.  Two  of  the  reporters  pres¬ 
ent  wrote  diametrically  opposite 
stories  about  a  key  element  of  the 
story.  A  Washington  newspaper  re- 
ported  that  the  United  States  once 
ordered  the  Pueblo  to  intrude  into 
North  Korean  waters.  A  Philadel¬ 
phia  paper  stated  that  the  Pueblo 
was  told  to  shun  those  waters. 
These  differing  interpretations  orig¬ 
inated  from  the  same  press  briefing 
b>  the  same  State  Department 
spokesman.  It  is  interesting  to  note 
that  the  Washington  new  paper 
printed  a  correction  the  next  day. 

This  example  demonstrates  that 
information  may  he  factual  and  ac¬ 
curate  but  is  also  sunject  to  mis¬ 
interpretation.  It  is  incumbent  on 
us  to  do  everything  we  can  to  make 
certain  that  the  information  we  re¬ 
lease  is  as  dear  and  understandable 
to  the  layman  as  we  can  make  it. 


Another  consideration  in  releas¬ 
ing  information  that  should  always 
be  in  the  forefront  of  our  thinking 
is  the  distribution  the  particular 
story  will  receive.  Local  newspapers 
ure  affiliated  with  the  major  press 
associations,  and  local  television 
stations  are  part  of  a  national  net  ¬ 
work.  The  story  that  originates  at 
your  installation  may  hit  the  front 
pages  all  over  the  nation.  A  great 
many  sheep  die  in  a  remote  valley 
in  Utah,  and  the  story  quickly  en¬ 
ters  the  mainstream  of  interna¬ 
tional  news.  Soldiers  publish  an 
underground  newspaper  at  a  south¬ 
ern  post,  and  the  world  hears  about 
it.  This  age  of  rapid  communica¬ 
tions  means  that  any  one  of  us  can 
be  a  source  of  news  of  interest  to 
people  far  beyond  the  confines  of 
our  post.  We  can't  avoid  it;  we 
must  learn  to  accept  it  and  conduct 
our  public  information  matters  in 
such  a  way  that  we  are  discharging 
our  responsibility  of  reporting  to 
the  American  people. 

How  do  we  learn  to  live  with  the 
press?  We  must  remember  that 
they  are  people  who  are  doing  a  job 
and  making  a  living  in  this  field. 
If  reporters  don’t  obtain  the  infor¬ 
mation  from  us,  they’ll  get  the  story 
from  somebody  else,  especially  if  its 
controversial.  Their  livelihood  de¬ 
pends  on  it.  See  the  press,  get  to 
know  them,  and  develop  the  mutual 
confidence  and  trust  thut  is  the  key 
to  understanding.  Be  impartial  with 
all  reporters;  don’t  play  favorites, 
(living  the  friendly  reporter  a  news 
break  while  drying  up  information 
sources  for  those  who  once  gave 
you  unfavorable  coverage,  can  only 
cause  difficulties. 

When  you  see  the  press,  you  arc 
in  an  interview  situation.  The 
ground  rules  for  a  press  interview 
should  be  established  at  the  outset 
so  that  you  and  the  rej>orter  know 
the  rules  of  the  game.  There  are 
four  sets  of  circumstances  in  which 
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press  interviews  are  conducted  or 
information  is  released: 

1.  For  direct  attribution.  The 
printed  article  is  tied  to  you  direct¬ 
ly  by  name  and  title  and  you  may 
be  quoted  directly. 

2.  Indirect  attribution.  The 
story  is  attributed  to  a  non-specific 
source  such  as  an  Army  official,  a 
Pentagon  spokesman,  or  Fort  Hood 
sources.  You  are  not  connected  with 
the  story  by  name  and  title. 

3.  For  background.  The  re¬ 
porter  uses  the  information  you 
provide  as  if  it  were  the  product  of 
his  own  research.  There  is  no  direct 
or  indirect  attribution. 

4.  Off  the  record.  The  infor¬ 
mation  the  press  receives  under  this 
rule  is  not  for  publication  in  any 
form.  Most  reporters  dislike  this 
limitation,  but  it  may  be  necessary 
to  go  off  the  record  with  a  trusted 
reporter  so  that  he  can  put  releas¬ 
able  information  in  the  proper  con¬ 
text  and  not  draw  false  conclusions. 
It  also  helps  newsmen  to  under¬ 
stand  future  policies  and  programs. 
Working  members  of  the  press  and 
people  at  the  management  level  in 
the  media  are  invited  to  classified 
seminars  at  the  Army  War  College. 
These  national  strategy  seminars 
permit  participating  journalists  to 
understand  stories  pertaining  to 
strategy  and  to  place  them  in  the 
proper  frame  of  reference.  The  in¬ 
formation  they  receive  at  the  semi¬ 
nar  is  ^ff  the  record,  and  none  have 
ever  violated  the  ground  rule. 

As  managers  in  our  dealings  with 
the  press,  we  should  specify  the 
ground  rules  at  the  beginning  of  a 
press  interview  Nobody's  feelings 
will  be  injured  when  the  story  ap¬ 
pears  in  print.  If  you  have  an  in¬ 
formation  officer,  have  him  present. 
He  can  monitor  and  insure  that 
your  words  are  understood  as  you 
intended,  because  many  times  we 
believe  we  are  communicating  a 
given  set  of  facts  when  we  may  not 


be.  If  your  installation  doesn’t  have 
an  information  officer,  appoint  one 
with  a  suitable  background  on  an 
additional-duty  basis  if  need  be.  As 
a  manager,  give  him  access  to  you 
so  that  he  can  perform  his  function 
of  advising  you  of  the  public  rela¬ 
tions  implications  of  programs  and 
policies.  It  will  pay  dividends  in  in¬ 
creased  public  understanding. 

How  should  one  tre<-.t  bad  stories 
that  will  invariably  crop  up  at  any 
installation  ?  The  Army  follows  the 
principle  of  full  disclosure  with 
minimum  delay.  Following  this 
principle,  we  get  all  the  facts  on  the 
story  out  as  soon  as  possible.  The 
article  may  be  a  one-day  wonder,  a 
complete  recitation  of  the  facts  in 
the  newspaper  on  one  day  and  then 
the  story  dies.  Should  we  attempt 
to  withhold  embarrassing  informa¬ 
tion,  the  good  reporter  will  dig  it 
out  and  have  another  story.  What 
has  been  a  simple  problem  at  the  be¬ 
ginning  grows  into  a  cause  celebre 
which  puts  the  Army  in  an  unfavor¬ 
able  light  far  beyond  that  which  the 
facts  of  the  case  merit. 

A  young  artillery  battery  com¬ 
mander,  unhappy  over  the  lack  of 
teamwork  in  his  unit,  took  drastic 
measures  to  induce  his  troops  to 
work  as  a  team.  He  tied  them  to¬ 
gether  with  ropes,  and  they  per¬ 
formed  their  functions  much  like 
horses  in  harness.  An  enterprising 
reporter  dug  out  the  story  and 
queried  on  the  facts  in  the  case, 
wanting  official  corroboration  be¬ 
fore  going  into  print.  The  battery 
commander  was  relieved,  but  the 
command  did  not  want  this  infor¬ 
mation  released.  However,  discus¬ 
sion  resolved  the  problem,  and  this 
fact  was  included  in  the  query  re¬ 
sponse.  The  story  was  a  dead  issue 
after  the  initial  appearance.  You 
can  welt  imagine  that  it  could  have 
generated  another  story  if  reporters 
learned  l°tor  about  the  relief  and 
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rehashed  the  previous  story  to  go 
with  this  one  new  fact. 

Full  exposure  with  minimum  de¬ 
lay  does  have  certain  limitations. 
We  have  a  requirement  to  protect 
classified  military  information  so 
security  must  always  be  uppermost 
in  our  mind.  We  must  make  certain 
that  the  classification  is  bona  fide 
and  not  a  cover-up  for  embarrassing 
situations.  The  new  Freedom  of  In¬ 
formation  Act  passed  by  the  89th 
Congress  permits  court  action  to 
force  release  of  information  falling 
within  its  purview.  You  should  read 
the  act  and  be  familiar  with  its  pro¬ 
visions.  An  author  has  sued  to 
force  release  of  classified  World 
War  II  documents  pertaining  to  op¬ 
eration  Keelhaul. 

Another  limitation  is  propriety 
and  good  taste.  Information  in 
medical  or  personnel  records  is  not 
releasable  in  most  cases  without 
meeting  certain  conditions  which 
protect  the  right  of  individual  pri¬ 
vacy. 

Policy  is  a  prime  consideration, 
as  is  level  of  release.  Information 
must  be  consistent  with  the  stated 
policy  of  the  Department  of  Defense 
and  Department  of  the  Army  as 
specified  in  regulations  and  direc¬ 
tives.  For  example,  we  do  not  re¬ 
lease  the  names  and  addresses  of 
casualties  until  the  rext  of  kin  have 
been  notified.  Without  first  having 
been  officially  notified  within  the 
established  procedures  which  have 
been  developed  to  handle  this  sym¬ 
pathetically,  too  many  anguished 
parents  have  read  in  the  newspaper 
that  their  son  has  been  killed  or 
injured. 

Level  of  release  means  only  that 
you  discuss  your  own  business  with¬ 
out  straying  into  fields  that  logical¬ 
ly  are  the  responsibility  of  a  parent 
higher  headquarters.  As  an  instal¬ 
lation  commander,  you  can  release 
stories  about  Fort  Jackson,  but  in¬ 
formation  about  Third  Army  plans 


and  programs  is  the  prerogative  of 
that  headquarters.  Certain  infor¬ 
mation  2nay  carry  the  requirement 
to  coordinate  with  a  higher  head¬ 
quarters  before  release  even  though 
it  originates  on  your  installation. 
Releases  on  certain  field  training 
exercises  are  an  example  of  those 
requiring  such  coordination.  Your 
information  officer  should  be  aware 
of  these. 

Finally,  but  not  the  least  in  our 
considerations,  is  the  matter  of  ac¬ 
curacy.  We  must  be  factually  cor¬ 
rect  ;  we  cannot  afford  to  allow  any¬ 
thing  to  be  rushed  into  print  that 
has  not  been  carefully  checked.  The 
post  and  the  Army  are  embarrassed 
if  inaccuracies  arc  discovered  in  a 
story  after  publication.  In  all  in¬ 
nocence,  the  information  may  have 
put  out  as  factual,  but  the  facts 
may  have  been  overtaken  by  new 
developments.  So  it  appears  as 
though  the  Army  were  not  truthful 
or  candid.  By  not  checking  and  co¬ 
ordinating,  we  may  contribute  to 
the  credibility  gap,  a  phrase  which 
is  so  popular  today. 

Several  years  ago,  a  school  child 
in  Germany  found  what  appeared 
to  be  a  hand  grenade,  While  he  was 
playing  with  it  in  a  crowded  school 
yard,  the  device  exploded,  injuring 
a  number  of  children.  Experts 
checked  the  fragments  to  determine 
the  make,  nature,  and  source  of  the 
grenade  in  order  to  avoid  other 
such  incidents.  The  first  story  re¬ 
leased  stated  that  the  device  was 
not  of  United  States  manufacture, 
as  no  hand  grenades  were  made 
with  that  type  of  metal.  Further 
investigation  determined  that  the 
device  was  an  American-made 
launcher  grenade.  A  subsequent  re¬ 
lease  corrected  the  story  in  such  a 
way  that  it  did  not  appear  the 
United  States  was  attempting  to 
escape  responsibility.  The  first  re- 
Wue  was  an  honest  mistake  but  a 
mistake  nonetheless. 
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Our  principle  of  full  disclosure 
with  minimum  delay  appears  con¬ 
tradictory  in  view  of  the  require¬ 
ment  for  undeviating  accuracy.  To 
minimize  delay  is  a  responsibility 
we  all  must  shoulder.  There  is  a 
very  human  tendency  to  put  press 
queries  on  the  bottom  of  the  pile  of 
action  papers,  especially  if  the 
query  poses  questions  we  would 
prefer  not  to  answer.  Give  these 
queries  your  early  consideration. 
Press  deadlines  are  inflexible  by  the 
very  nature  of  mechanical  require¬ 
ments  to  print  a  newspaper  or  the 
allocation  of  time  for  news  pro¬ 
grams.  Reporters  must  meet  these 
deadlines  if  their  stories  arc  to  be 
timely.  If  they  do  not  receive  an 
answer  to  their  queries,  they  will 
write  the  story  on  the  basis  of  avail¬ 
able  information.  The  reporter’s 
source  may  have  provided  untrue 
or  half-true  information,  but  he  will 
not  know  the  facts  unless  you  pro¬ 
vide  them.  At  the  very  least,  the 
Army’s  side  of  the  story  will  never 
see  print,  or  the  Army’s  report  of 
corrective  action  will  never  reach 
the  public,  or  the  underlying  causes 
of  the  problem  will  not  get  into  the 
story.  Give  press  queries  your  ur¬ 
gent  consideration,  and  you  will  de¬ 
velop  a  rapport  with  the  press  that 
engenders  confidence  in  your  re¬ 
sponsiveness.  If  his  queries  get 
quick  attention,  the  reporter  will  be 
more  prone  to  check  his  facts  with 
you.  If  you  delay  and  make  him 
miss  deadlines,  he  won’t  bother  to 
try  to  get  the  Army’s  side  of  the 
story. 

Information  that  is  important  to 
the  external  public  is  also  impor¬ 
tant  to  our  internal  public.  Our 
interna!  audience  is  not  made  up 
solely  of  military  personnel  but 
must  include  our  civilian  employees. 
The  latter  are  important  to  a  com¬ 
munity  relations  program,  as  they 
come  from  the  community  and  re¬ 
turn  to  it  after  their  day's  work  on 


ow  installation.  Our  Command  In¬ 
formation  Program  concerns  itself 
/ith  this  internal  audience. 

The  objectives  of  the  Command 
Information  Program  arc  listed  in 
AR  360-81.  Many  tools  are  avail¬ 
able  to  the  commander  to  support 
these  objectives.  There  are  approx¬ 
imately  370  authorized  Army  news¬ 
papers  which  range  in  size  from  the 
theater- wide  Stars  and  Strips* ,  Eu¬ 
rope  to  post  newspapers.  They  can 
be  mimeographed,  multilithed,  or 
produced  by  offset  and  letterpress. 
Some  Armed  Forces  radio  and  tele¬ 
vision  service  outlets  are  available 
in  the  United  States,  but  their  ma¬ 
jor  value  is  overseas  where  a  com¬ 
mander  has  access  to  these  media 
to  explain  policies  and  programs. 
American  Forces  Network,  Europe, 
has  an  important  side  benefit  to  the 
community  relations  program,  as 
millions  of  Europeans  listen  in  on 
the  programming. 

Department  of  Army  and  Depart¬ 
ment  of  Defense  produce  useful  in¬ 
formation  materials  to  help  the 
commander  discharge  his  responsi¬ 
bilities  in  this  field.  Troop  Topics, 
Officer s>  Call,  and  Command  Com¬ 
ments  are  only  a  few  of  these  mate¬ 
rials. 

Studies  show  that  7  out  of  every 
10  Americans  surveyed  primarily  de¬ 
rive  their  opinions  about  the  Army 
from  personal  experience  —  their 
own  or  that  of  friends  or  relatives. 
The  attitudes  and  opinions  that 
soldiers  have  about  the  Army  inev¬ 
itably  are  transmitted  to  their  own 
circle  of  acquaintances.  The  soldier 
himself  is  an  important  community 
relations  tool,  as  his  behavior  and 
opinions  inevitably  will  rub  off  on 
the  public  with  whom  he  comes  in 
contact.  Our  Army  alumni  the 
retiree  and  the  veteran  who  has 
served  a  comparatively  short  time 
can  make  a  major  contribution 
to  a  successful  community  relations 


I  8/  ’ 


<■<';. ON KI.  KORKKT  W  I.KONAHI) 


effort  if  they  are  informed  and  mo¬ 
tivated  to  help. 

Mao  Tse-Tung,  whose  "thoughts" 
have  been  widely  publicized,  has 
given  us  a  definition  of  community 
relations  which  bears  scrutiny.  He 
likened  the  guerrilla  in  a  so-called 
war  of  national  liberation  to  a  fish 
swimming  in  a  sea  of  people.  Mao 
points  out  that  the  fish  cannot  sur¬ 
vive  unless  he  receives  support  from 
this  sea  of  people;  whether  that 
support  is  given  willingly  or  un¬ 
willingly  is  a  matter  of  interpreta¬ 
tion.  Another  discussion  of  com¬ 
munity  relations  asserts  that  the 
leader  in  any  environment  must  win 
for  his  unit  the  understanding,  co¬ 
operation,  and  good  will  of  the  peo¬ 
ple  who  make  up  the  environment. 
Our  Army  is  an  army  of  the  people, 
and  must  have  the  support  of  the 
people  if  it  is  to  survive.  We  can¬ 
not  exist  as  a  separate  organization 
outside  of  the  people,  as  has  been 
true  in  some  dictatorships  of  the 
past.  And  we  would  have  it  no 
other  way. 

American  troops  ha\e  been  in 
Germany  for  over  24  years  and  re¬ 
lations  are  excellent  with  the  Ger¬ 
man  people.  Leaders  in  this  envi¬ 
ronment,  with  the  assistance  of  the 
Germans  themselves,  have  made  a 
conscious  effort  to  win  for  their 
commands  the  understanding,  co¬ 
operation,  and  good  will  we  men¬ 
tioned  in  our  definition.  U.  S.  Army, 
Europe,  considers  being  a  good 
neighbor  to  the  nations  of  Western 
Europe  as  its  second  most  impor¬ 
tant  mission  (the  first,  of  course, 
being  its  commitment  to  NATO). 
Consequently,  programs  to  develop 
friendship  and  understanding  re¬ 
ceive  staunch  command  support. 

How  do  we  establish  a  community 
relations  program  or  revitalize  an 
existing  program  that  is  suffering 
from  inertia  or  apathy  ? 


The  first  step  must  be  identifica¬ 
tion  of  the  problem,  a  stock-taking 
to  determine  the  community's  atti¬ 
tude  toward  the  installation.  We 
should  conduct  an  informal  survey 
of  the  community  or  communities 
near  the  installation  —  informal  be¬ 
cause  lack  of  funds  for  this  purpose 
will  preclude  a  formal  poll.  A  sur¬ 
vey  will  help  us  identify  the  soft 
spots  and  the  strong  points  in  our 
community  relations  program. 

How  can  we  go  about  making 
such  a  survey?  On-post  sources 
such  as  the  serious  incident  reports 
and  traffic  accident  reports  are  an 
example  of  two  indicators.  Depart¬ 
ment  of  Army  civilians  who  live  in 
the  community  can  inform  us  of 
community  attitudes  toward  the 
post  and  problems  within  the  com¬ 
munity  caused  by  relations  with  the 
post.  Soldiers  themselves  should  be 
encouraged  to  identify  problem 
areas  through  Non-commissioned 
Officer  Councils  if  one  is  established 
on  your  post. 

Influential  friends  of  the  Army  in 
the  communities  can  help.  In  addi¬ 
tion  to  the  retirees,  Army  Reserv¬ 
ists  and  Army  National  Guardsmen 
have  a  finger  on  the  pulse  of  the 
community.  Attempt  to  identify 
members  of  those  organizations 
who  can  assist  your  program.  In 
addition  to  the  veterans’  organiza¬ 
tions,  these  may  include  opinion 
leaders  who  belong  to  the  Defense 
Orientation  Conference  Association, 
the  American  Ordnance  Associa¬ 
tion,  and  other  high-level  defense- 
related  organizations.  In  your  area 
there  may  be  people  who  have  made 
the  Department  of  Defense-spon¬ 
sored  Joint  Civilian  Orientation 
Conference  tour  or  an  Operation 
Understanding  tour  conducted  by 
the  V.  S.  Army  Air  Defense  Com¬ 
mand.  Throughout  the  nation,  the 
Secretary  of  the  Army  has  65  civil¬ 
ian  aides,  influential  men  who  can 


j  38  i  ‘iOOl*  COM  Ml  MTV  RKI.ATIONS— A  VITAL  A  RMV  C.OU. 


be  of  major  assistance  to  a  local 
command. 

Local  media  representatives  are 
another  excellent  source  of  infor¬ 
mation  for  this  informal  survey. 
The  morgue  of  the  local  newspaper 
will  pay  dividends  in  determining 
media  treatment  of  post  stories, 
and  research  will  reveal  those  prob¬ 
lem  areas  of  the  past  which  have 
a  general  tendency  to  surface  again 
sometime  in  the  future. 

Once  problem  areas  and  undevel¬ 
oped  opportunities  have  been  iden¬ 
tified,  wi  should  survey  the  com¬ 
munity  relations  resources  available 
at  our  installation  to  determine  the 
time  these  resources  can  be  made 
available  for  this  mission.  These 
resources  would  include,  but  not  be 
limited  to,  bands,  sport  parachuting 
teams,  troop  units,  Army  speakers, 
equipment  for  display  purposes, 
post  recreational  facilities,  and  dis¬ 
plays  and  exhibits.  Included  in  our 
consideration  of  community  rela¬ 
tions  tools  should  be  those  available 
from  higher  headquarters  or  De¬ 
partment  of  the  Army.  We  will  see 
examples  of  these  in  succeeding 
paragraphs. 

After  determining  the  problem 
areas,  the  installation  needs  a 
mechanism  to  do  something  about 
the  problems.  Community  represen¬ 
tation  is  necessary  if  successful  ac¬ 
tions  are  to  be  undertaken.  Instal¬ 
lations  should  organize  a  Civilian 
Advisory  Council  if  one  does  not  al¬ 
ready  exist.  Such  a  council  is  com- 
l  'sed  of  counterparts  representing 
tne  military  and  civilian  communi¬ 
ties,  i.e.,  the  post  commander  and 
the  mayor,  the  provost  marshal  and 
the  chief  of  police,  the  local  clergy 
ar.d  the  post  chaplain,  the  informa¬ 
tion  officer  and  the  local  editor.  The 
yardstick  we  apply  in  inviting  civil¬ 
ian  membership  on  the  council  is 
that  the  civilian  representative 
must  be  in  a  position  of  influence 


and  able  to  take  positive  action  for 
the  community. 

What  benefits  can  be  expected 
from  such  a  council?  We  have  a 
means  to  keep  a  positive  running 
check  on  community  attitudes  and 
opinions  to  resolve  problem  areas 
before  they  reach  major  propor¬ 
tions. 

The  council  can  come  up  with 
solutions  to  mutual  problems. 
Through  mutual  cooperation  and 
mutual  concern,  actions  are  possible 
which  could  not  be  taken  by  the 
Army  acting  alone.  Coordination 
of  military -civilian  activities  are 
possible  through  such  a  council. 
Post  open  houses,  Armed  Forces 
Day,  Memorial  Day,  and  important 
civic  observances  can  be  coordi¬ 
nated  and  supported  as  a  joint 
effort. 

Tools  for  development  of  active 
community  relations  programs  are 
limited  only  by  the  imagination  of 
management  and  the  requirements 
of  the  mission.  The  American  peo¬ 
ple  are  joiners,  and  the  same  holds 
true  for  soldiers  and  DACs.  Post 
personnel  will  belong  to  all  sorts  of 
organizations  ranging  from  the  Par¬ 
ent-Teacher  Association  through 
local  chapters  of  veterans’  organi¬ 
zations  to  civic  clubs  such  as  the 
Kiwanis  and  Lions.  All  are  in  a 
position  to  influence  positive  com¬ 
munity  relations. 

Face-to-face  communication 
ranks  as  the  best  way  to  transmit 
information  and  develop  under¬ 
standing.  Army  speakers  are  a  ma¬ 
jor  community  relations  tool.  Each 
installation  should  have  a  speakers’ 
bureau,  whether  formally  or  infor¬ 
mally  organized  Program  chair¬ 
men  of  civic  organizations  are  al¬ 
ways  on  the  lookout  for  program 
material  and  will  welcome  a  centra! 
point  of  contact  on  the  installation 
which  can  provide  speakers  on  re¬ 
quest.  At  the  Department  of  Army 
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level,  we  constantly  receive  requests 
for  speakers  on  a  variety  of  sub¬ 
jects  which  cover  all  aspects  of 
Army  responsibility.  Topping  the 
list  are  requests  for  speakers  on 
Viet  Nam.  Develop  a  dynamic 
speakers’  bureau  on  your  post  and 
enlist  the  services  of  your  Viet  Nam 
returnees.  Department  of  Defense 
policy  on  the  scope  of  their  presen¬ 
tations  states  that  they  may  talk 
about  the  unclassified  aspects  of 
their  service  in  Viet  Nam  and  any 
other  part  of  the  effort  in  which 
they  are  knowledgeable.  The  policy 
permits  them  to  discuss  their  ex¬ 
periences  and  observations  and 
their  relations  with  the  people  of 
the  Republic  of  Viet  Nam.  It  has 
long  been  established  policy  that 
military  personnel  do  not  discuss 
the  foreign  policy  implications  of 
the  United  States  involvement  in 
Viet  Nam. 

Some  community  relations  tools 
may  be  available  to  you  which  are 
under  control  of  the  Department  of 
the  Army.  The  U.  S.  Army  Field 
Band,  the  Army’s  official  touring 
band,  is  one  such  tool.  This  100- 
piece  band  and  chorus  makes  two 
major  tours  a  year  in  various  parts 
of  the  nation  and  is  available  for 
performances  when  not  on  tour.  The 
major  tours  are  funded  from  appro¬ 
priated  funds,  budgeted  this  year 
for  $250,000.  In  FY  69,  the  band 
played  in  375  performances  and 
seven  parades  before  a  total  audi¬ 
ence  of  over  1.7  million. 

The  U.  S.  Army  Exhibit  Unit 
tours  12  exhibits  throughout  the 
country  which  may  be  available  to 


you  on  request  to  support  an  im¬ 
portant  civic  event  in  your  area. 
Availability,  of  course,  depends  on 
schedules  for  the  individual  exhi¬ 
bits.  These  displays  are  toured  from 
appropriated  funds  which  are  $200,- 
000  in  the  FY  70  budget.  Exhibits 
cover  areas  of  general  Army  inter¬ 
est  such  as  junior  leadership,  basic 
training,  R&D,  Viet  Nam.  Exhibits 
were  displayed  2,400  days  in  FY  69 
to  a  total  audience  of  18.7  million 
people. 

The  U.  S.  Army  Parachute  Team 
has  the  capability  of  fielding  three 
demonstration  teams.  The  Golden 
Knights,  tops  in  the  field  of  sports 
parachuting,  hold  87  of  the  127 
world  records  in  free  fall  parachut¬ 
ing.  The  Russians  are  a  far-behind 
second  with  27.  Last  year  the  Gold¬ 
en  Knights  gave  133  demonstrations 
before  4.9  million  people. 

The  Community  Relations  Divi¬ 
sion  of  the  Office  of  the  Chief  of  In¬ 
formation  at  DA  has  responsibility 
for  scheduling  these  three  impor¬ 
tant  tools  in  the  civilian  domain.  A 
letter  or  a  phone  call  can  determine 
their  availability  to  support  your 
local  community  relations  program. 

This  sums  up  the  Army  Informa- 
ti»  ;-am  and  its  three  parts. 

No  ect  can  be  neglected  or 

overlo*  K  a,  as  the  entire  program 
could  suffer.  As  managers,  we 
should  recognize  that  a  dynamic, 
effective  information  program  will 
help  us  accomplish  our  mission  with 
the  willing  support  of  our  civilian 
neighbors  in  the  surrounding  com¬ 
munities.  □ 
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Non- Appropriated  Fund  Activities 


Lieutenant  Colonel  Edward  K.  Burdeau 

(Formerly:) 

Chief,  Non- Appropriated  Funds  Division 
Office  of  the  Adjutant  General 
Department  of  the  Army 


Introduction 

The  subject  of  this  brief  article 
ie  money  —  not  money  appropriated 
by  the  Congress  for  training  and 
supplying  the  soldier,  but  money 
generated  by  the  soldier  himself  and 
to  be  used  for  his  welfare,  recrea¬ 
tion,  and  morale.  Specifically,  the 
money  that  I  will  discuss  is  the 
money  that  the  soldier  spends  in 
the  post  exchange  and  that  is  re¬ 
turned  to  him  as  a  share  of  the 
profits  from  its  operation;  it  is  the 
money  spent  by  military  personnel 
at  the  officers’  or  non-commissioned 
officers’  open  mess. 

I  have  broken  down  my  subject 
material  into  three  categories:  first, 
a  definition  of  no.,  appropriated 
funds  and  the  control  thereof; 
second,  the  operation  pnd  functions 
of  my  office,  taking  into  considera¬ 
tion  some  major  projects  presently 
under  study:  and.  third,  the  man¬ 
agement  tools  available  to  the  com¬ 
mander  for  ensuring  that  the  soldier 
is  getting  the  fui  dollar  of  value 
for  each  non-appropriated  dollar 
spent. 

Now,  it  has  been  said  that  an 
army  travels  on  its  stomach,  and 
that  equipment  makes  the  soldier, 
but  i  have  noticed  that  the  first 
question  a  commander  asks  when  he 


is  inspecting  a  unit  is,  How  is 
morale  ?  I  have  heard  this  question 
asked  by  General  Westmoreland  in 
Vietnam,  and  I  have  heard  it  asked 
by  a  young  lieutenant  commanding 
hit  first  platoon.  Morale  and  wel¬ 
fare  are  important  responsibilities 
of  command.  We  are  attempting  to 
provide  the  management  tools  for 
the  commander  to  properly  evaluate 
his  morale,  welfare,  and  recreation 
programs  to  injure  maximum  bene¬ 
fits  and  maximum  utilization  of  the 
non-appropriated  dJlar. 

Some  Definitions 

A  non-appropriated  fund  is  an 
entity  established  by  authority  of 
the  Secretary  of  the  Army  for  the 
purpose  of  administering  moneys, 
not  appropriated  by  the  Congress, 
for  the  benefit  of  military  personnel 
or  civilian  employees  of  the  Army 
and  not  incorporated  under  the  laws 
of  any  State  or  the  District  of 
Columbia. 

There  are  three  general  cate¬ 
gories  of  non-appropriated  funds 
authorized:  re  venue- producing 
funds;  welfare  funds;  and  sundry 
funds. 

Rexenue -producing  funds  are  the 
entitities  that  produce  the  funds 
used  for  the  welfare  and  recreation 
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programs  of  the  Army.  Under  this 
heading  come  exchanges,  motion 
picture  theaters,  book  departments, 
post  restaurants,  and  theater-type 
newspaper  funds.  The  most  produc¬ 
tive  of  these  is  the  exchange  sys¬ 
tem. 

The  profit  generated  by  the  rev¬ 
enue-producing  funds  is  utilised  by 
ine  second  category  of  funds,  the 
welfare  funds.  The  Army  Central 
Welfare  Fund  is  the  focal  point  of 
the  welfare  fund  system.  The  fund, 
administered  by  ny  office,  receives 
the  profits  from  the  Army  and  Air 
Force  Exchange  Service  (AAFES) 
and  the  A  rmy  and  Air  Force  Motion 
Picture  Service  (AAFMPS)  and 
pays  dividends  to  the  welfare  funds 
at  the  major  commands.  The  major 
commands,  in  turn,  pay  dividends  to 
subordinate  welfare  funds  within 
their  command.  The  Army  and  Air 
Force  Civilian  Welfare  Fund  re¬ 
ceives  its  support  from  the  post 
restaurants.  The  Commandant’s 
Welfare  Fund  receives  its  support 
from  the  book  departments  at  the 
service  schools. 

The  third  category  of  non-appro- 
priated  fund  is  the  sundry  fund. 
Sundry  fund  activities  are  self- 
sustaining  entities.  They  utilize  the 
funds  which  they  generate.  They 
are  not  authorized  any  support  from 
revenue-producing  or  welfare  funds. 
They  are  generally  activities  which 
support  a  certain  category  of  per¬ 
sonnel  interest.  Example*  of  mem¬ 
bership-type  sundry  funds  are-  of¬ 
ficers’  and  NCO  open  messes,  flying 
clubs,  and  rod  and  gun  clubs.  Bil¬ 
leting  funds  are  the  best  example 
of  a  non -membership  sundry  fund. 

Delegation  of  Authority 

Noii-appropriated  fund  activities 
are  established  by  authority  of  the 
military  departments.  The  Depart¬ 
ment  of  the  Army  is  responsible  for 
determining  and  establishing  opera¬ 


tional  principles  relative  to  non- 
appropriated  funds  and  activities. 

By  joint  agreement,  the  Secretary 
of  the  Army  and  the  Secretary  of 
the  Ai»*  Force  have  vested  responsi¬ 
bility  for  exchanges  and  motion  pic¬ 
ture  theaters  in  the  Board  of  Direc¬ 
tors,  A  A  FE&MPS.  Board  members 
include  the  Comptroller,  DCSPER 
and  DC8LOG  of  the  Army,  and  the 
Comptroller,  Director  of  Personnel, 
and  Director  of  Supply  and  Services 
of  the  Air  Force.  Similarly,  the 
Coretaries  have  vested  responsi¬ 
bility  for  civilian  non-appropriated 
funds  in  the  Board  of  Directors, 
Army-Air  Force  Civilian  Welfare 
Fund.  Board  members  include  the 
Director  of  Civilian  Personnel, 
DCSPER,  Administrative  Assistant 
to  the  Secretary  of  the  Army,  and 
the  Chief,  Civilian  Personnel  Divi¬ 
sion,  Army  Materiel  Command,  as 
Army  representatives;  and  the  Di¬ 
rector  of  Civilian  Personnel,  Assist¬ 
ant  Director  of  Civilian  Personnel, 
and  Chief,  Civilian  Personnel  Divi¬ 
sion,  Air  Force  Logistics  Command, 
as  the  Air  Force  representatives. 
Responsibility  for  all  other  non- 
appropriated  funds  and  related  pro¬ 
grams  and  activities  within  the 
Army  is  vested  in  the  Deputy  Chief 
of  Staff  for  Personnel.  The  Adju¬ 
tant  General  is  assigned  the  func¬ 
tion  of  administering  non-appro¬ 
priated  fund  activities  under  the 
staff  supervision  of  the  DCSPER. 
My  office  performs  this  function. 

Magnitude 

Let's  take  a  look  at  the  magni¬ 
tude  of  the  funds  being  discussed. 
The  Army-Air  Force  Exchange 
Service  last  year  had  gross  sales 
amounting  to  $1,884, 700, 000  and  a 
profit  of  approximately  $115,100,- 
000,  The  motion  picture  service  had 
a  gross  income  of  $29,875  110  dur¬ 
ing  fiscal  year  1968.  Gross  salcu  in 
the  51.2  Army  open  mease?.  in  opera¬ 
tion  during  calendar  year  1967 
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amounted  to  $194,500,000.  This  doe* 
not  include  another  155  open  messes 
in  operation  in  Vietnam  for  which 
we  have  an  estimated  figure  of 
$83,000,000.  Sales  in  the  32  book 
departments  totaled  $5,692,675. 

Funding  the  Army 
Welfare  Program 

Non-appropriated  welfare  funds 
are  utilized  to  supplement  appropri¬ 
ated  funds  in  providing  Army  per¬ 
sonnel  with  a  well-rounded  morale, 
welfare,  and  recreation  program. 
This  includes,  but  is  not  limited  to, 
the  five  core  Special  Services  pro¬ 
gram:  sports,  libraries,  entertain¬ 
ment,  crafts,  and  service  clubs.  It 
is  the  goal  of  DA  to  pay  at  least 
half  of  the  costs  of  recreation  and 
morale  from  appropriated  funds. 
The  cost  of  the  Army  Welfare  Pro¬ 
gram  for  FY  1969  is  budgeted  at 
$120.9  million. 

$45.6  million  will  come  from  the 
Army  Central  Welfare  Fund. 

54.9  million  will  come  from  ap¬ 
propriated  funds. 

17.C  million  will  come  from 
self-generated  income. 

3.1  million  will  come  from  the 
net  worth  of  commands. 

Self -generated  income  includes 
Central  Post  Fund  income  from  con¬ 
tributions,  donations,  sale  of  prop¬ 
erty,  minor  income-producing  ac¬ 
tivities,  purchase  discounts,  and 

income  from  bowling  centers. 

The  $3.1  million  from  the  net 
worth  of  commands  represents  the 
net  worth  resources  of  the  Major 
Army  Command  Welfare  Funds  and 
their  Installation  Central  Post 
Funds. 

In  summary: 

Non-appropriated  fund  support 
will  1m*  $66.0  million,  or  55'? 

Appropriated  fund  support 
will  1m>  $54.9  million,  or  45'? 

Total  $120.9  million  100'? 


As  one  can  see,  non-appropriated 
funds  are  big  business. 

Degree  of  Support 

With  regard  to  the  support  the 
various  welfare  and  recreation  ac¬ 
tivities  will  receive  from  the  $120  9 
million  to  be  spent  during  FY  69, 
the  five  core  Special  Services  pro¬ 
grams  will  spend  69 1  out  of  each 
dollar.  About  15^  out  of  each  dol¬ 
lar  will  go  to  such  miscellaneous 
expenses  as  information  and  educa¬ 
tion,  youth  activities,  post  news¬ 
papers,  marksmanship,  military 
community  services,  and  others. 
Sports  are  allotted  a  share  of 
19*/2 %;  crafts,  9%;  libraries, 
13l/2%;  and  service  clubs,  15%,  to 
cite  a  few  examples. 

Army  Central  Welfare 
Fund  Income 

The  primary  source  of  non-appro¬ 
priated  funds  to  support  the  Special 
Services  program  is  th-e  Army  Cen¬ 
tral  Welfare  Fund.  The  income  of 
this  fund  comprises  dividends  and 
interest  on  investment  holdings. 
The  dividends  are  the  Army’s  share 
of  the  Exchange  and  Motion  Picture 
Services’  profit,  computed  on 
CONUS  and  oversea  per  capita 
earnings,  Army  vs.  Air  Force.  The 
interest  is  the  result  of  the  distri¬ 
bution  of  cash  only  on  a  30-day  need 
basis,  which  permits  the  centralized 
investing.  During  the  six-year 
period  1963-68,  income  to  the  Army 
Central  Welfare  Fund  averaged 
$37.7  million  annually,  or  $2.75  per 
man  per  month.  The  FY  1969  in¬ 
come  figure  is  projected  to  lx*  $47.8 
million.  The  income  from  AAFES 
during  FY  1965  and  FY  1966  was 
unusually  low  due  to  the  build  up 
of  jK»st  exchange  facilities  in  Viet¬ 
nam. 
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flow  of  Army  Welfare 


Per  Capita  Dividend  Rates 

The  Army  Central  Welfare  Fund 
pays  dividends  to  the  major  com¬ 
mands  on  a  per  capita  basis.  The 
major  commands,  in  turn,  pay  divi¬ 
dends  to  the  Installation  Central 
Post  Fund,  also  on  a  per  capita 
basis. 

With  regard  to  the  monthly  per 
capita  welfare  fund  dividend  rates 
for  FY  1969,  as  compared  to  FY 
1968,  they  show  an  increase  of  10 
cents  per  man  per  month  for 
CONUS  major  command  welfare 
funds  in  each  strength  category, 
and  no  change  in  the  oversea  rate 
of  53.00  per  man  per  month.  The 
increase  for  CONUS  will  provide  an 
estimated  $1.0  million  to  be  applied 
to  the  total  unfunded  requirement 
for  FY  1969.  It  is  the  policy  of  DA 
to  make  distribution  of  all  income, 
less  the  small  amount  set  aside  to 
pay  for  DA -sponsored  programs, 
e.g.,  the  all-Army  photograph  con¬ 
test  or  the  DA-sponsored  basketball 
training  camp  where  the  team  is 
selectee  to  represent  the  Army  in 
inter-service  competition. 

Flow  of  Army  Welfare  Funds 

Figure  1  illustrates  the  flow  of 
non-appropriated  welfare  funds. 
Profits  from  the  exchange  and  mo¬ 
tion  picture  services  are  paid  to  the 
Army  Central  Welfare  Fund,  where 
they  are  distributed  to  the  major 
commands  on  a  per  capita  basis. 
Only  .sufficient  moneys  to  fund  the 
DA-spunsored  programs  and  to  pay 
administrative  costs  are  kept  at 
DA.  Major  commnnds  make  further 
distribution  to  installations,  which, 
in  turn,  make  distribution  to  unit 
funds.  In  addition,  major  com¬ 
mands  are  provided  sufficient  funds 
to  maintain  a  special  grant  capa¬ 
bility 

I/Ct  me  stress  that  at  all  levels  of 
command,  non-appropriated  funds 
are  to  be  used  to  supplement  appro¬ 


priated  funds  in  providing  welfare 
and  recreational  outlets  for  the 
soldier. 

Organizational  Structure  of  the 
Non-Approprlated  Funds  Division 

Figure  2  shows  the  organization¬ 
al  structure  of  the  Non-Appropri- 
ated  Funds  Division.  In  addition  to 
the  Chief,  who  is  responsible  for 
supervising  and  coordinating  all 
functions  of  the  division,  there  is 
an  Assistant  Chief  who  also  serves 
as  Funds  Custodian.  He  is  respon¬ 
sible  for  administering  the  eight 
funds  for  which  we  hold  responsi¬ 
bility. 


r  ) 
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Fig.  L.  Organization  chart  of  Non- 
AppropriRted  Funds  Division 

The  Plans,  Policies,  and  1  lives'.- 
ment  Officer  is  responsible  for  the 
investment  portfolio  and,  in  addi¬ 
tion,  formulates  new  plans  and  pol¬ 
icies  and  revises  old  policies  cover¬ 
ing  all  aspects  of  non  appropriated 
fund  administration.  The  invest¬ 
ment  portfolio  of  the  Army  Central 
Welfare  Fund  currently  approvj- 
mates  $4H  million  all  invested  in 
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government  or  government  agency 
securities.  Transactions  are  made 
on  almost  a  daily  basis  in  order  to 
achieve  the  best  investment  return. 
The  funds  invested3^  the  net 
worth  of  the  fund  plus  dividend 
credits  of  the  major  commands.  As 
I  said  before,  the  commands  with¬ 
draw  their  dividend  credit  on  a  30- 
day  cash  requirement  basis.  Moneys 
not  withdrawn  are  invested  by  the 
Army  Central  Welfare  Fund. 

Responsibility  for  policy  and  reg¬ 
ulations  governing  non-appropri- 
ated  fund  civilian  personnel  is 
vested  in  the  Personnel  Officer.  This 
is  a  new  office,  having  been  in  ex¬ 
istence  for  only  one  year.  Previ¬ 
ously,  non-appropriated  fund  em¬ 
ployees  have  been  considered  more 
or  less  as  temporary  employees.  It 
has  only  been  recently  that  we  have 
recognized  the  fact  that  we  do  have 
career  employees  paid  from  non- 
appropriated  funds.  There  are  vol¬ 
umes  of  regulrtions  and  directives 
governing  personnel  administration 
of  civil  service  employees;  however, 
there  is  very  little  direction  con¬ 
cerning  the  administration  of  per¬ 
sonnel  paid  from  non-appropriated 
funds.  For  that  reason,  there  is  no 
uniformity  of  policy  or  procedures. 
This  will  be  corrected  by  the  pub¬ 
lication  of  AR  230-2,  Nonappropri- 
ated  Fund  Civilian  Personnel  Poli¬ 
cies  and  Procedures,  soon  to  be 
published.  It  will  be  published  by 
chapter;  the  first  six  are  ready  for 
the  pri"tcr  now  with  another  four 
soon  to  follow. 

The  Open  Mess  Branch  develops 
and  publishes  guidelines  on  opera¬ 
tions  and  financial  management  in 
an  effort  to  improve  club  opera¬ 
tions.  In  addition,  this  branch  re¬ 
views  mess  operations  and  financial 
statements  and  administers  the 
open  mess  loan  program.  The  Army 
Central  Mess  Fund  is  a  revolving 
fund  which  loans  funds  to  CONUS 
open  messes  at  a  3C  interest  rate 

98  | 


for  club  modification  or  the  con¬ 
struction  of  new  clubs.  The  re¬ 
sources  of  the  fund  amount  to  $7.6 
million.  We  currently  have  loans 
approved  in  the  amount  of  $10.4 
million  and  applications  for  another 
$4.0  million.  After  the  loans  are  ap¬ 
proved,  "«*h  is  withdrawn  on  an  aa- 
needed  basis.  The  revolving  nature 
of  the  funds  accounts  for  the  differ¬ 
ence  between  resources  and  loans 
approved. 

The  Budget,  Fiscal,  and  Insur¬ 
ance  Branch  prepares  the  annual 
non-appropriated  welfare  budget 
and  quarterly  financial  report  based 
on  budget  and  quarterly  reports 
from  the  irajor  commands  and  de¬ 
velops  statistical  data  in  an  effort 
to  improve  utilization.  In  addition, 
this  branch  supervises  the  service 
school  book  department  funds  and 
the  Army  NAF  group  life,  health, 
and  retirement  plans.  The  Army 
non-appropriated  group  life,  health, 
and  retirement  plans  were  initiated 
on  1  January  1966.  The  retirement 
plan  is  mandatory  for  all  employees 
after  one  year  of  service.  Both  em¬ 
ployer  and  employee  contribute  to¬ 
ward  retirement  benefits  which, 
when  added  to  social  security,  ap¬ 
proximate  civil  service  retirement 
benefits.  As  a  matter  of  interest, 
all  employees  on  the  rolls  prior  to 
January  1966  were  given  credit  for 
total  back  service.  The  life  and 
health  plans  are  optional  but 
strongly  supported.  Both  employer 
and  employee  contribute  toward 
this  coverage.  The  retirement  plan 
is  a  deposit  administration  plan  in¬ 
jured  by  Bankers  Life,  Nebraska, 
and  the  life  and  health  plans  are 
underwritten  by  Aetna  Life  Insur¬ 
ance  Company. 

The  Accounting  Branch  provides 
accounting  and  disbursing  service 
for  the  non-appropriated  funds  ad¬ 
ministered  by  my  office  and,  in  ad¬ 
dition,  formulates  regulations  and 
policies  concerning  accounting  pro- 


I 


NON-AlTHOl'KIATKI)  KIM)  A<T!VITIK* 


cedures  pertaining  to  non-appropri- 
ated  funds,  Army-wide. 

The  Administrative  Officer  super¬ 
vises  a!!  administrative  policies 
within  the  division  and  acts  as  liai¬ 
son  between  our  office  and  outside 
agencies  such  as  the  Department  of 
Labor  and  the  Department  of 
Health,  Education,  and  Welfare. 
All  this  is  accomplished  by  two  of¬ 
ficers  and  twenty-one  civilians.  The 
civilians  are  all  paid  with  non-ap- 
propriated  funds. 

Major  Products 

Following  are  the  major  products 
that  my  office  is  currently  under¬ 
taking  : 

1)  Personnel  regulation,  AR 
230-2; 

2)  Consolidation  of  existing 
non-appropriated  fund  regulations; 

3)  Career  program  for  warrant 
officers  as  open  mess  secretaries; 

4)  Central  accounting  and  per¬ 
sonnel  administration  at  instal¬ 
lation  level; 

5)  Centralized  insurance; 

6)  Change  of  open  mess  as¬ 
sessment  ; 

7)  Centralized  investment  pro¬ 
gram. 

I  have  ulready  d*  Bed  the  first 
project,  the  person*. ei  regulation. 
However,  I  would  like  to  re¬ 
emphasize  the  importance  of  this 
document.  We  are  finally  taking 
steps  to  bring  consistency  to  per¬ 
sonnel  administration  of  the  non- 
appropriated  fund  employee.  We 
are  assuring  his  first  class  citizen¬ 
ship  on  the  Army  team. 

Project  2  is  the  consolidation  of 
existing  non-appropriated  fund  reg¬ 
ulations.  There  are  currently  21 
regulations  in  the  230  series  dealing 
with  non-appropriated  funds.  Wo 
ha'-e  already  initiated  action  to  in¬ 
corporate  the  four  basic  policy  reg¬ 
ulations  into  what  we  have  renamed 
230-1.  Kach  will  be  a  ermpter  of 


this  regulation  with  distribution 
down  to  and  including  basic  units. 
Currently  there  are  separate  regu¬ 
lations  governing  accounting  proce¬ 
dures  for  open  messes,  for  book  de¬ 
partments,  for  military  welfare 
funds,  and  even  a  separate  regula¬ 
tion  for  vocational  training  funds 
at  U.  S.  disciplinary  barracks.  We 
will  incorporate  all  these  regula¬ 
tions  plus  other  regulations  con¬ 
cerning  financial  planning  into  one 
regulation,  AR  23G-3,  Financial 
Management  and  Accounting. 

As  a  result  of  a  recent  survey  we 
made  of  open  messes,  it  has  been 
concluded  that  the  biggest  problem 
is  the  lack  of  qualified  management. 
Over  two-thirds  of  a!’  officer  open 
messes  are  managed  by  young  lieu¬ 
tenants  with  a  two-  or  three-year 
military  obligation.  By  the  time 
they  get  the  experience  to  qualify 
as  a  club-manager,  they  are  re¬ 
leased  to  civilian  life.  Older,  more 
experienced  officers  avoid  repetitive 
open  mess  assignments  due  to  the 
necessity  to  become  branch-quali¬ 
fied  in  all  areas  of  their  career 
fields.  We  have  concluded  that  u 
we  are  to  improve  open  mess  man¬ 
agement,  we  must  develop  a  hard 
core  of  professional  club  managers 
who  will  remain  in  the  open  mess 
field  for  their  full  career.  For  this, 
we  have  turned  to  the  warrant  of¬ 
ficers.  Currently  there  are  many 
warrant  officers  serving  as  open 
mess  secretaries  a ttd  doing  an  out¬ 
standing  job.  An  instance  can  be 
cited  at  Fort  Belvoir.  We  have  pro¬ 
posed  a  career  field  with  identifiable 
MOS  for  warrant  officers  as  open 
mess  secretaries.  We  will  provide 
them  with  the  necessary  education 
!o  include  some  civilian  studies  and 
keep  them  on  repetitive  assign¬ 
ments  as  club  managers  for  their 
full  military  careers.  This  study 
has  been  staffed  with  OPO  and  is 
current Iv  in  the  DCSPER  office. 
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The  next  major  project  is  what 
we  term  a  non-appropriated  fund 
central  services  office  at  each  in¬ 
stallation.  Accounting  and  person¬ 
nel  administration  at  the  installa¬ 
tion  will  be  centralised  in  one  office. 
The  Board  of  Governors  of  the  Open 
Mess  or  Rod  and  Gun  Club  or  any 
other  NAF  activity  on  the  installa¬ 
tion  will  still  determine  how  their 
money  will  be  spent.  The  Central 
Services  Office  will  provide  the  ac¬ 
counting  and  dispersing  service.  In 
addition,  they  will  manage  the  per¬ 
sonnel  records,  recruit  for  existing 
vacancies,  and  manage  the  payroll. 
The  activities  will  make  final  selec¬ 
tion  of  employees  and  keep  the 
necessary  time  cards.  We  are  cur¬ 
rently  operating  a  pilot  project  on 
this  concept  at  Fort  Rucker,  Ala¬ 
bama. 

The  centralization  of  insurance 
is  in  its  initial  stages.  Currently 
each  non-appropriated  fund  activity 
is  responsible  for  its  own  insurance 
coverage.  This  includes  fire,  fidelity, 
and  workmen’s  compensation  insur¬ 
ance.  By  a  consolidation  of  this  in¬ 
surance  into  one  policy  at  DA  level, 
a  considerable  cost  reduction  will 
result.  In  addition,  some  of  this 
coverage.  This  includes  fire,  fidelity, 
Army  Central  Welfare  Fund.  My 
office  is  preparing  an  insurance  sur¬ 
vey  to  be  completed  by  all  com¬ 
mands  to  determine  the  amount  of 
coverage  required  and  the  claim 
experience  over  the  last  five  years. 
Armed  with  this  information,  we 
will  be  able  to  further  discuss  this 
concept  with  the  insurance  com¬ 
panies. 

I  have  previous  •  discussed  the 
open  mess  loan  program.  Currently 
$6.0  million  of  the  funds  available 
for  loan  is  money  borrowed  from 
the  Army  Central  Welfare  Fund. 
We  are  attemp'mg  to  put  the  Army 
Central  Mess  Fund  on  a  self-sus¬ 
taining  basis  by  generating  funds 
through  an  assessment  of  the  open 


messes.  Currently  we  assess  each 
open  mess  Vi  of  1%  of  their  gross 
profit  from  operations  on  a  quar¬ 
terly  basis.  Messes  with  less  than 
a  $10,000  gross  profit  are  exempted. 
This  assessment  generates  approxi¬ 
mately  $260,000  a  year,  an  amount 
not  sufficient  to  meet  our  needs.  My 
office  is  exploring  the  feasibility  and 
desirability  of  changing  the  method 
for  assessment  from  the  percentage 
of  gross  profit  to  a  tax  of  5^  per 
bottle  on  alcoholic  beverages  sold 
by  open  messes.  We  currently  sell 
at  cost  the  Alcoholic  Beverage  Con¬ 
trol  decals  which  are  required  on 
all  bottles  sold  in  CONUS.  We  an¬ 
ticipate  raising  this  cost  from  $2.05 
per  thousand  to  $50.00  per  thous¬ 
and.  By  this  method  we  anticipate 
an  income  of  $500,000  per  year,  and, 
in  addition,  we  are  taxing  the  open 
messes  in  an  area  where  they  can 
most  afford  it. 

The  last  major  project  is  a  cen¬ 
tralized  investment  program  for 
non-appropriated  fund  activities. 
We  propose  to  establish  a  program 
whereby  non-appropriated  fund 
activities  can  deposit  money  with 
the  Army  Central  Welfare  Fund  for 
centralized  investment  in  govern¬ 
ment  securities.  The  money  can  be 
deposited  or  withdrawn  at  any  time 
and  the  activity  win  receive  interest 
for  each  full  day  the  money  is  on 
deposit.  We  will  guarantee  an  in¬ 
terest  rate  which  exceeds  the  rate 
the  activity  can  get  from  any  other 
authorized  investment  media.  Any 
interest  yield  in  excess  of  the  yield 
paid  tn  the  activities  will  be  utilized 
in  the  open  mess  lean  program. 

Management  Took  Available 
to  the  Commander 

Figure  3  lists  management  tools 
available  to  assist  the  installation 
commander  in  the  nroper  evaluation 
of  his  non-appropriated  fund  pro- 
gram. 
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Pertinent  regulations  direct  that 
fund  councils  are  mandatory  for  all 
welfare-  and  membership-type  sun¬ 
dry  fund  activities.  These  fund 
councils  meet  at  least  monthly  to 
direct  the  operation  of  the  activity, 
prescribe  the  scope  of  operations, 
and  ascertain  that  the  activity  is 
properly  administered  and  its  funds 
safeguarded.  In  addition,  they  are 
responsible  for  financial  planning 
and  management,  to  include  review¬ 
ing  the  financial  statements,  inven¬ 
tories,  reports  of  audits,  and  re¬ 
ports  of  inspections.  All  proceedings 
of  the  councils  are  recorded.  The 
minutes,  signed  by  the  president 
and  secretary,  are  forwarded  with 
financial  statements  and  inventories 
to  the  installation  commander. 

1.  Non-appr  priated  Fund  Activity 

Councils : 

a.  Open  Meas  Board  of  Governors. 

b.  Central  Post  F\ind  Council. 

c.  Sundry  Fund  Councils. 

2.  Reports: 

a.  Open  Mesa  Monthly  Report,  AG 
550. 

b.  M*1nr  Command  an<*  Central 
Post  Fund  Quarterly  Financial 
Statement,  AG  313  (Rl). 

c.  Book  Department  Annual  Fi¬ 
nancial  Statement,  AG  357. 

3.  Annual  Budgets: 

a.  Non-appropriated  Welfare  Fund 
Five  Year  Budget.  AG  351  (R2). 

b.  Book  Department  Budget,  AG 
373. 

4.  Audits. 

5.  IG  Inspections. 

Fig.  3  Management  tools. 

The  Open  Mess  Operations  and 
Financial  Reviev,  Report,  AG550, 
was  initiated  in  August  1967.  This 
report  contains  onl\  key  data  for  a 
quick  dv  termination  of  the  efiV,- 
tiveness  of  management  of  the  open 
mess.  The  repot  t  is  prepai  nd  month¬ 
ly  and  forwarded  to  the  installation 
commander.  An  annual  report  is 
prepu.t-d  and  forwarded  through 


channels  to  Department  of  the 
Army  T!  _  best  feature  of  this  re¬ 
port  Is  its  brevity.  The  commander 
is  able  to  evaluate  the  operative 
effectiveness  of  the  activity  in  a 
minimum  of  time.  We  are  attempt¬ 
ing  to  incorporate  this  idea  into 
other  reports  on  non-appropriated 
fund  activities. 

The  Non- Appropriated.  Welfare 
Fund  Statement  of  Operations  and 
Net  Worth  (AG  313(111) )  for  the 
installation  central  post  fund  is  a 
detailed  report  showing  the  financial 
position  of  the  fund,  expenditures 
authorized  for  the  quarter,  actual 
expenses,  and  minor  income.  This 
report  is  prepared  at  least  quarterly 
and  forwarded  through  the  installa¬ 
tion  commander  to  the  major  com¬ 
mander  where  it  is  consolidated  and 
forwarded  to  Department  of  the 
Army. 

The  Book  Department  Financial 
Report  AG  357  is  prepared  monthly 
to  meet  the  needs  of  management 
and  to  provide  the  school  com¬ 
mandant  and  his  council  informa¬ 
tion  on  the  current  operation,  the 
working  capital  position  of  the  book 
department  fund,  the  net  profit  gen¬ 
erated  during  the  preceding  month, 
and  the  cash  available  for  dividends 
to  the  commandant’s  welfare  fund. 
An  annual  report  is  forwarded 
through  command  channels  to  De¬ 
partment  of  the  Army. 

In  addition,  annual  budgets  are 
prepared  by  all  welfare  and  sundry 
fund  activities.  The  Non-Appro- 
priated  Welfare  Fund  Budget  was 
changed  from  a  one-year  to  a  five- 
year  budget  in  February  1968.  This 
provides  the  commander  with  a 
vehicle  to  coordinate  and  integrate 
this  budget  with  his  Five-Year 
Force  Structure  and  Financial  Fro* 
qram  appropriated  fund  budget. 
The  procedure  is  used  to  gauge  the 
effective  ::..J  efficient  u»*e  of  non- 
appropriated  fund  resources  in  re- 
bMion  to  appropriated  funds  and 
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provides  the  commander  with  a 
long-range  planning  guide  and  a 
greater  deg^c'  of  continuity  in  the 
use  of  non-appropriated  funds. 

The  Book  Department  Budget  is 
prepared  annually  and  forwarded 
thiough  command  channels  to  De¬ 
partment  of  the  Army.  All  other 
budgets,  including  the  open  mess 
budgets,  are  prepared  annually  and 
retained  at  the  installation  unless 


otherwise  directed  by  the  major 
commander. 

Other  management  tools  available 
to  the  installation  commanders  are 
the  audits  and  inspections. 

I  hope  that,  within  the  limited 
space  available  for  this  article,  I 
have  been  able  to  convey  some  im¬ 
pression  of  the  important  dividends 
to  be  derived  from  assuring  that 
maximum  use  is  made  of  the  non- 
appropriated  dollar.  □ 
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Dr.  Fasaberg  completed  hi*  higher 
education  at  Ohio  State  University,  the 
University  of  Pittsburgh,  and  the 
American  University. 

Before  joining  the  State  Dept.,  he 
was  associated  with  the  Research 
Analysis  Corp.,  where  he  was  a  projict 
director  for  several  studies  and  pro¬ 
grams,  among  the  lati  r  a  computer- 
assisted  training  prog  im  for  the  In¬ 
dustrial  College  of  the  Armed  Forces. 

(This  article  was  adapted  from  Dr 
Faasberg's  presentation  before  tne 
Operations  Research /Systems  Analyiis 
Executive  Course  at  USAMS  on  23 
June  1969  ) 


Input-Output  Analysis 
and  Linear  Programming 


Dr.  Harold  E.  Fassberg 
Chairman, 

Foreign  Service  Economic  Studies, 
Foieign  Service  Institute 
Department  of  State 


General 

It  is  a  very  special  opportunity 
for  me  to  participate  in  the  Man¬ 
agement  School’s  operations  re¬ 
search  and  systems  analysis  train¬ 
ing  program  by  talking  about  input- 
output  analysis  and  its  relationship 
to  linear  programming.  From  a 
purely  pedagogical  viewpoint,  this 
subject  combines  and  integrates  the 
training  you  have  been  receiving  in 
mathematics,  particulat.y  matrix 
algebra,  linear  programming,  op¬ 
timization,  and  the  problem  of  the 
allocation  of  resources.  As  you  are 
undoubtedly  aware,  opuaiions  re¬ 
search  and  systems  analysis  are  of 
necessity  closely  int°rwined  with 
economics  and  the  general  problem 
(if  the  utilization  of  scarce  resources 
to  achieve  certain  definable  goals. 

From  a  systems  standpoint,  it  is 
obvious  that  any  worthwhile  anal¬ 
ysis  of  the  allocation  of  resources 
involves  the  simultaneous  con¬ 
sideration  of  a  host  of  factors  which 
are  eloj-dy  interdependent  and 
which  cannot  be  approached  in  any 
other  wav.  This  contrasts  sharply 
with  the  traditional  •  dew  of  the 
problem  ’aken  by  the  economists  in 
the  past  who  would  hoid  all  factors 


constant,  except  the  two  on  which 
they  would  focus  attention.  Then 
they  would  examine  the  consequen¬ 
ces  of  permitting  one  to  vary  and 
attempt  to  determine  the  impact  on 
the  other  factor  While  such  an 
approach  is  appealing  because  of 
its  simplicity,  it  is  recognized  that 
it  is  far  removed  from  the  real- 
world  phenomena  wh^h  we  wish  to 
observe.  We  must  bring  within  our 
scope  all  the  factors  which  mutual¬ 
ly  interact  with  each  other  even  at 
the  risk  of  losing  the  simplicity  we 
all  prefer.  The  cost  of  doing  this 
is.  of  course,  in  the  demand  for  the 
use  of  more  high-powered  tools  of 
analysis,  which,  in  our  case,  means 
that  we  must  ua*  the  kind  of  mathe¬ 
matics  which  you  have  been  exposed 
to.  However,  the  rewards  are  high 
and  we  have  every  reason  to  believe 
that  with  the  kind  of  training  that 
you  have  oeen  receiving,  it  is  well 
within  your  grasp. 

Heing  able  to  handle  a  large  sys¬ 
tem  of  relationships  involves  h  lot 
of  computation  and  an  immense 
amount  of  data  handling  all  of 
which  would  Ik*  impossible  without 
the  electronic  computer.  With  the 
use  of  the  computer.  howevn*\  the 


analyst  has  a  laboratory  much  like 
that  of  the  hard  scientist  in  which 
he  can  vary  relationships  much  like 
the  physicist  makes  dial  settings  to 
determine  what  the  impact  is  of 
small  perturbations  in  the  inputs 
into  the  system.  In  other  words, 
perhape  more  familiar  to  the  social 
scientist,  a  means  is  provided  for 
what  is  known  as  sensitivity  anal¬ 
ysis,  What  maxes  this  particularly 
useful  is  that  relationships,  as  well 
as  data  of  the  kind  of  phenomena 
wc  are  talking  about,  are  subject 
tc  many  kinds  of  errors,  and  it  be¬ 
comes  particularly  important  to 
have  some  way  of  determining  how 
sensitive  the  system  results  are  to 
variations  i.  some  oi  the  crucial 
inputs.  It  must  be  obvious  that  not 
ah  inputs  arc  of  equal  importance 
and  what  the  analyst  has  to  do  is 
to  identify  those  which  are  crucial 
and  those  which  are  not.  Then,  for 
more  a  .curate  results,  it  behooves 
the  analyst  *o  concentiate  his  ef¬ 
forts  to  improve  the  accuracy  a;  i 
timeliness  of  the  more  limited  set 
of  data  for  which  greater  sensitivi¬ 
ties  are  involved.  Clearly,  it  makes 
no  sense  to  use  scarce  resources  to 
get  more  refined  data  for  which  the 
results  are  ir'  tsitive  to  rather 
large  changes  he  magnitudes  of 
the  inputs 

Thus,  the  subject  matter  with 
which  we  are  going  to  deal  today 
13  in  a  very  real  sense  the  culmina¬ 
tion  of  a  number  of  strands  of  your 
studies  here  at  the  Management 
School.  While  I  shall  be  talking 
primarily  about  the  use  of  input- 
output  analysis  within  the  frame¬ 
work  of  economic  application?  it 
is  important  that  you  understand 
that  this  kind  of  model  has  some 
very  important  non-economic  uses 
which  you  shall  be  exposed  to  with¬ 
in  the  next  day  or  so.  What  l  would 
like  to  get  across  is  that,  although 
the  subject  matter  may  be  totally 
tl'^erent.  the  method  of  analysis  '-r 


model,  as  we  say,  is  essentially  the 
same ;  and,  if  time  permits,  we  may 
have  something  to  say  about  this 
at  the  end  of  our  session. 

Nature  of  Input-Output 

Input-output  analysis  is  associ¬ 
ated  with  the  name  of  Professor 
Leontief  of  Harvard  who  developed 
this  method  of  antu,si8  many  years 
ago.  After  the  Second  World  War, 
its  usefulness  tv  as  recognized  by  the 
government  and  taken  on  as  an 
ongoing  project  by  the  Department 
of  Commerce.  In  the  last,  quarter 
of  a  century,  many  countries  have 
adopted  this  approach  as  a  means 
of  aiding  them  in  planning  their 
own  activities  ft  is  interesting  to 
note  that  a  number  of  the  de¬ 
veloping  countries  have  shown 
great  interest  in  input-output  and 
have  trained  many  of  their  tech¬ 
nicians  in  the  United  States. 

Let  us  consider  the  United  States 
economy  for  the  year  1963.  It  is 
as  if  we  are  taking  a  time  exposure 
of  the  activities  during  this  period. 
It  ie  most  natural  to  consider  such 
activities  in  terms  of  individual  in¬ 
dustries,  which  is  the  way  most  of 
the  information  comes  to  us.  You 
may  know  that  the  Census  Bure0” 
collects  data  in  this  form  every 
year,  although  it  is  based  upon  a 
sample  of  ail  economic  activities. 
As  we  shall  deal  with  them,  indus¬ 
tries  are  theoretically  to  be  con¬ 
sidered  os  producing  a  single  prod¬ 
uct  which  is  obviously  not  the  care 
for  some  industries.  For  example, 
what  does  ore  mean  by  the  chemical 
industry  in  these  terms.  The 
chemicol  industry  produces  many 
products  and  we  should  consider 
such  a  situation  as  made  up  'f  a 
number  of  one-p.  duct  industries. 
On  the  other  hand,  there  are  many 
industries  which  do  fit  *>uch  a  the¬ 
oretical  requirement.  For  example, 
the  electric  power  industry  pioduces 
a  single  homogeneous  product,  to 
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wit,  electric  power.  In  any  event, 
this  is  purely  a  theoretical  require¬ 
ment  from  which  we  shall  depart 
in  some  respects  and  about  which 
we  shall  have  more  to  say  later  on. 

What  are  we  presumed  to  know 
about  these  industries  for  the  year 
1968  ?  To  begin  with,  we  know  that 
each  of  the  industries  sold  its  out¬ 
put  to  all  the  other  industries,  which 
used  their  purchases  as  inputs  into 
their  own  industrial  processes.  This 
kind  of  information  is  obtainable 
from  the  Census  Eureau  in  dollar 
terms.  We  may  represent  this  in¬ 
formation  pattern  as  in  Table  I. 

Across  the  top  of  Table  I  are 
listed  examples  of  industries  ’:ch 
as  Agriculture,  Iron  and  Steel,  and 
Electric  Power.  We  u.  :  the  three 
dots  to  indicate  all  of  the  industries 
which  we  care  to  include  in  our 
analysis.  At  the  same  time,  we  list 
the  same  industries  down  the  left¬ 
most  column,  thus  providing  cells 
at  the  intersection  of  the  rows  and 
columns.  These  cells  for  the  year 
1968  are  to  be  filled  with  the  value 
of  sales  from  the  industry  repre¬ 
senting  the  row'  to  those  industries 
ac.oas  a  row,  or,  in  other  words,  to 
each  column.  We  do  this  row  by 
row,  ar>d  you  can  see  that  each  ceil 
will  be  filled  in  by  some  dollar  value 
if  the  particular  industry  sold  part 
of  its  outnut  to  the  industry  desig¬ 
nated  at  tiie  top  of  the  column. 
Since  you  have  been  studying  math 
for  some  time,  I  will  take  the  liberty 
to  represent  the  numbers  by  “xu” 
where  i  represents  the  industry  pro¬ 
viding  its  product  to  the  jth  in¬ 
dustry  which  uses  it  for  further 
processing.  Thus,  looking  across  a 
particular  row,  one  sees  the  distri¬ 
bution  of  that  part  of  an  industry'" 
output  utilized  for  further  proces¬ 
sing  by  other  industries,  It  is  im¬ 
portant  to  bear  in  mind  that  this 
does  not  represent  all  of  the  output 
in  1968.  for  part  of  the  output 
3hown  under  Final  Demand  was 


sold  for  consumption  or  for  use 
where  further  industrial  processing 
was  not  involved,  at  least  within  the 
United  States. 

Now  look  down  a  column,  let  us 
say  the  first  column  from  the  left, 
and  note  what  is  represented.  It 
can  be  seen  that  each  of  the  num¬ 
bers  represented  by  the  x,j  are  in¬ 
puts  into  the  sector  which  we  are 
calling  Agriculture.  For  each  of  the 
columns,  one  can  see  the  inputs 
from  each  of  the  sectors  represented 
by  the  rows  into  the  industries  in¬ 
dicated  at  the  top  of  the  column.  It 
is  also  of  some  interest  to  note  that 
the  cell  at  the  intersection  of  the 
ith  row  and  ith  column  represents 
the  output  of  the  particular  indus¬ 
try  retained  by  that  industry  for 
further  processing.  It  is  not  sur¬ 
prising,  for  example,  that  some  of 
the  output  from  the  Iron  and  Steel 
industry  must  be  retained  within 
that  sector.  Of  course,  the  same 
comment  can  be  made  about  the 
other  industries,  although  it  should 
be  realized  that  there  may  be  some 
industries  for  which  no  output  is 
retained. 

It  is  fairly  obvious  that  not  all 
of  the  output  of  each  industry  is 
accounted  for  up  to  this  'ooint.  On 
the  extreme  right  of  the  table,  ad¬ 
ditional  columns  record  the  amounts 
of  output  —  those  directly  con¬ 
sumed  by  the  population,  those 
utilized  by  the  various  levels  of 
governments  in  the  US,  and  those 
exported  abroad.  In  this  last  case, 
while  the  goods  may  be  used  for 
further  processing  as  far  as  the 
US  is  concerned,  it  may  be  treated 
as  a  use  for  the  output  for  which 
no  further  processing  takes  place 
These  categories,  which  are  referred 
to  as  final  demand,  could  be  further 
subdivided  into  whatever  groups 
are  of  particular  interest.  For  ex 
ample,  the  final  demand  for  the 
government  could  be  further  sub¬ 
divided  into  civilian  and  military,  or 
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even  further  within  the  military  by 
ABM  programs  and  the  rest  of  the 
military.  The  same  sort  of  classifi¬ 
cation  could  be  done,  if  of  interest, 
for  the  final  demand  for  exports. 
Thus,  the  foreign  aid  program  could 
be  separated  oat  from  the  general 
category  of  exports.  What  dictates 
which  particular  groupings  to  use 
is  the  purposes  to  which  the  anal¬ 
yses  are  to  be  put. 

With  this  added  sector  of  final 
demand  added  to  that  part  of  the 
economy  engaged  in  inter-industrial 
processing  of  intermediate  goods, 
a  more  comprehensive  view  of  the 
system  is  obtained.  Looking  across 
a  row,  the  total  output  of  an  in¬ 
dustry  should  now  be  accounted  for, 
if  we  have  good  data.  And,  as  men¬ 
tioned  previously,  the  numbers 
added  up,  down  the  columns,  will 
account  for  the  input  into  the 
various  industries.  Thus,  we  see  the 
origin  of  the  concept  of  input-out¬ 
put.  Hov/ever,  it  should  be  men¬ 
tioned  in  this  connection  that  one 
need  not  include  all  the  industrial 
or  economic  sectors  in  the  analysis. 
Thus,  if  for  some  reason,  it  was  not 
considered  important  or  desirable 
to  include  all  the  rows,  then  the 
column  sums  need  not  represent  all 
the  inputs  into  each  of  the  indus¬ 
tries. 

What  we  have  before  us  is  a 
time  exposure  of  the  economic 
transactions  which  took  place  in 
1968.  Let  us  now  designate  the  out¬ 
put  of  each  of  the  industries  by  Xt, 
noting  that  only  one  subscript  is 
used  for  this  purpose.  These  mag¬ 
nitudes,  of  course,  Rre  presumed  to 
be  known  for  a  past  period,  which 
indeed  they  are.  Now  let  us  divide 
each  of  the  entries  in  the  column 
marked  Agriculture  bv  the  output 
of  Agriculture  xn  X,;  each  of  the 
entries  of  the  second  column,  by 
the  output  of  Iron  and  Steel  x,:  X. . 
and  ro  on.  for  all  the  columns.  A 


general  representation  is  of  the 
form  Xu/Xj  where  each  of  the  num¬ 
bers,  it  will  be  realized,  are  non¬ 
negative,  which  is  to  say  the  nu¬ 
merators  of  these  fractions  are 
positive  or  at  least  zero,  i.e.,  either 
none,  or  some,  of  the  output  has 
been  used  by  the  particular  indus¬ 
try.  The  denominators  are,  of 
course,  all  positive  numbers,  since 
it  is  assumed  there  is  a  positive 
output  for  each  economic  sector  we 
are  including  in  the  analysis.  We 
do  not  form  such  ratios  for  the  en¬ 
tries  in  the  Final  Demand  columns 
for  reasons  which  will  soon  be 
obvious. 

Let  us  set  up  a  matrix  of  tl  cse 
ratios  in  which  we  define  th  in¬ 
dividual  elements  in  the  following 
way:  xtJ/Xj  —  a,j  so  that  we  '.lave 


It  is  important  to  understand  the 
economic  meaning  of  an  individual 
atJ  with  which  we  shall  work  during 
the  remainder  of  our  discussion.  For 
the  year  1968  the  meaning  may  be 
understood  as  being  the  input  re¬ 
quirements  from  the  ith  industry 
per  unit  of  output  of  the  jth  in¬ 
dustry.  This  can  be  seen  by  the 
fact  that  dividing  the  value  of  in¬ 
put  by  the  total  value  of  output  puts 
the  ratio  on  a  per  unit  basis.  Thus, 
for  example,  we  shall  have  the 
amount  of  electric  power  required 
per  unit  of  output  of  Iron  and  Steel. 
Obviously,  there  will  be  cases  where 
the  ratios  will  be  zero,  since  no  in¬ 
put  is  required  directly  into  a  par¬ 
ticular  industry. 

But  let  us  look  closely  at  the 
coiumns  of  the  new  matrix  which 
we  have  ju.  t  formed.  The  sum  down 
a  column  should  now  be  iosu  than. 
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or,  at  most,  equal  to,  one,  and  the 
latter  case  will  occur  where  we  have 
accounted  for  all  of  the  inputs  into 
the  particular  sector.  Now,  If  we 
have  defined  narrowly  enough  the 
individual  industries,  then  these 
ratios  should  be  technologically  de¬ 
termined,  which  is  to  say  that  they 
should  approach  engineering  rela¬ 
tionships.  I  think  you  would  agree 
that  this  would  be  the  case,  for 
exampie,  with  respect  to  the  input 
of  electric  power  into  the  aluminum 
industry.  The  input  of  coal  into  the 
Iron  and  Steel  industry  would  like¬ 
wise  be  determined  in  a  similar 
manner.  For  the  moment,  let  us 
assume  that  these  ratios  are  rea¬ 
sonably  constant  for  the  short-  or 
intermediate-term  future.  You  may 
be  able  to  point  out  instances  where 
rapidly  developing  technology  would 
cause  changes  in  these  ratios,  but 
this  is  something  we  handle  once 
we  understand  the  basic  framework 
of  analysis. 

You  undoubtedly  have  noticed 
that  we  did  not  form  any  such  ratios 
involving  the  deliveries  of  inputs 
into  the  final  demand  sectors.  This 
is,  of  course,  because  there  is  no 
reason  to  believe  that  there  is  any 
technology  relationship  between  in¬ 
puts  and  personal  consumption,  or 
inputs  and  governmental  usage. 

How  shall  we  use  these  relation¬ 
ships9  We  now  come  to  the  heart 
of  the  analysis,  and  we  shall  make 
use  of  what  you  have  recently 
learned  about  matrix  algebra.  If 
we  can  determine  what  we  need  by 
way  of  feeding  the  population, 
which  is  to  say  what  we  need  for 
personal  consumption,  what  is  re¬ 
quired  by  the  government  to  carry¬ 
out  is  many  programs  to  get  some 
estimate  of  what  our  exports  will 
be.  Then  we  can  determine  how 
much  production  will  be  required 
from  each  industry  or.  in  other 
words,  what  the  levels  of  output 
will  be  sector  by  sector.  It  is  inv 
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portant  to  remember  that  when  we 
a  ay  that  we  can  determine  the  final 
demand  requirement,  we  mean  that 
we  know  it  in  terms  of  the  require¬ 
ments  from  each  of  the  industries. 
Actually,  this  is  not  as  difficult  to 
imagine  as  you  may  at  first  think. 
To  begin  with,  what  the  government 
requires  is  based  upon  an  agreed 
budget  which  in  turn  must  be 
worked  up  from  the  kind  of  indus¬ 
trial  detail  that  we  need.  Surely, 
military  procurement  requirements 
must  be  based  upon  that  kind  of 
information.  The  same  thing  can 
be  said  for  foreign  aid  programs, 
for  domestic  urban  development 
programs,  and,  indeed,  for  every 
element  of  the  Final  Demands  ex¬ 
cept  for  Personal  Consumption. 
Here  we  must  make  some  estimates 
by  type  of  output,  but  since  this  is 
surely  done  by  trade  associations 
as  a  service  to  their  members  and 
even  by  large  manufacturers,  it 
would  not  seem  to  be  such  a  her¬ 
culean  task. 

A  moment  ago,  I  said  that  we 
could  determine  the  levels  of  output 
required  to  support  the  finai  de¬ 
liveries  which  we  are  imposing  upon 
our  economy.  It  must  be  clear  to 
you  that  we  are  not  just  talking 
about  the  direct  deliveries  to  final 
demand  such  as  coal  to  consumers. 
What  is  involved  is  the  determina¬ 
tion  of  output  deliveries  to  all  those 
intermediate  industries  which  make 
intermediate  products  which  in  turn 
supply  input  to  industries  which 
provide  the  deliveries  to  final  de¬ 
mand.  1..  is,  there  are  industries 
which  may  net  mt»ke  any  deliveries 
directly  to  final  demand  require¬ 
ments  but  which  are  of  crucial  im¬ 
portance  in  providing  intermediate 
products.  Thus,  what  is  involved  is 
an  interdependent  network  of  re¬ 
quirements  at  all  levels  of  the  in¬ 
dustrial  processes.  The  logic  and 
way  in  which  we  determine  what 
the  various  output  levels  must  be. 
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can  be  seen  and  understood  from 
the  following  matrix  equation 

AX  }-  F  —  X 

where  A  is  the  technology  matrix 
described  above,  F  is  the  column 
or  vector  of  final  demands,  and  X 
is  the  vector  of  output  which  we 
wish  to  determine.  Thus,  you  can 
see  that  if  we  know  A  and  F,  we 
can  determine  X.  But  please  do  not 
forget  that  what  we  are  doing  is 
solving  for  the  answers  —  the  out¬ 
put  levels  —  to  perhaps  hundreds 
of  equations  simultaneously. 

In  this  connection,  the  US  govern¬ 
ment  develops  the  above  matrices 
for  more  than  80  industrial  sectors, 
which  is  to  say  that  the  A  matrix 
has  more  than  80  rows  and  80 
columns.  I  once  heard  Professor 
Leontief  remark  after  his  return 
from  a  visit  to  the  Soviet  Union 
that  the  Soviets  were  working  on 
a  system  involving  several  thousand 
sectors.  To  handle  systems  of  the 
size  we  are  talking  about  would  be 
unthinkable  without  the  use  of  com¬ 
puters. 

Now,  at  the  most  abstract  level 
of  analysis,  which  is  to  say  by  the 
use  of  the  matrix  equation  just  set 
forth,  we  shall  be  able  to  delve 
deeply  into  the  way  th  economic 
system  operates  and  how  the  re¬ 
sources  are  allocated.  But  to  give 
you  soma  confidence  and  to  check 
your  knowledge  of  matrix  algebra, 
let  us  write  out  the  first  of  the 
equations. 

ar  X,  a 1 2  X2  -t  ...  4-  a,,,  X„ 

+  F,  ------  X, 

Since  each  coefficient  represents  the 
amount  of  the  ith  output  required 
per  unit  of  the  jth  output,  we  can 
see  that  the  sum  of  these  products, 
plus  what  is  delivered  to  final  de¬ 
mand,  must  equal  the  total  output 
of  the  ith  industry. 

To  solve  such  a  matrix  equation, 
you  will  recall  that  we  operate  with 
matrices  in  the  following  manner. 


AX  +  F  =  X 

F  =  X  -  AX  =  (I  -  A)X 
(1  -  A)  »F  =  X 

Once  again,  *.o  give  you  some  con¬ 
fidence  in  the  meaning  of  this  re¬ 
suit  and  also  to  give  you  some 
practice,  let  us  write  out  the  first 
equation  which  this  solution  repre¬ 
sents  and  see  what  economic  mean¬ 
ing  we  can  ascribe  to  it. 

anF,  +  a,2F2  +  . . .  +  a»"Fn  =  Xx 

Thus,  you  can  see  that  the  output 
in  the  ith  industry  depends  upon  all 
the  final  demands,  not  just  the  final 
demand  for  the  output  of  the  ith 
industry.  This  means,  of  course, 
that  some  of  the  output  of  the  ith 
industry  is  affected  or  generated  by 
other  demands  so  that  it  is  conceiv¬ 
able  that  all  the  output  of  the  ith 
industry  indirectly  is  required  to 
meet  the  final  demands  of  all  the 
other  industries.  Another  way  to 
look  at  this  result  is  that  each  co¬ 
efficient  of  the  equation,  all  of  which 
are  elements  of  the  inverse  matrix, 
multiplies  the  amounts  of  final  de¬ 
mands  imposed  on  the  economy. 
This  means  that  each  coefficient 
must  be  the  direct  and  indirect  re¬ 
quirements  of  output  from  the  ith 
output  per  unit  of  final  demand  of 
the  jth  requirement.  Still  another 
way  of  looking  at  this  result  in¬ 
volves  the  use  of  the  calculus.  For 
example, 

5Xi 

—  — :  a'j 

ftFj 

is,  as  you  know,  the  partial  deriva¬ 
tive  of  X,  with  jespect  to  F,,  and 
this  can  be  interpreted  to  mean 
that  a  si.ull  increase  in  the  final  de¬ 
mand  Fj  gives  rise  to  an  increase 
in  the  output  of  the  ith  sector  of 
that  amount  represented  by  one  of 
the  elements  of  the  inverse  matrix. 

We  can  speak  of  the  impact  of 
imposing  the  final  demands  on  an 
economy  as  occurring  at  successive 
stages  Thus,  the  direct  deliveries 
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to  final  demand  could  be  considered 
as  the  zeroth  order  impact,  the  al¬ 
location  of  output  to  those  indus¬ 
tries  making  the  direct  deliveries 
as  the  first  order  Impact,  and  so  on. 
This  can  be  easily  shown  if  we  write 
the  inverse  matrix  in  a  special  form. 

(I  -  A)-1  =  I  +  A  +  A2  +  A3  + 

.  .  .  +  A" 

So  tnat  P  -I-  AF  +  A2F  +  A3  + 

.  .  .  +  A"F  =  X 

From  this  it  can  be  seen  that  we 
can  speak  of  the  n  order  impacts 
and  that  at  some  point  in  the  proc¬ 
ess  the  impact  dies  out. 

Input-Output  Embedded  In 

Linear  Programming  Format 

As  the  model  is  set  up,  there  is, 
of  course,  nothing  to  prevent  using 
a  vector  of  final  demands  which  are 
extremely  iarge  in  determining  a 
level  of  output.  Such  a  mechanical 
determination  by  the  matrix  vector 
multiplication  may  not  be  realistic. 
In  order  to  achieve  levels  of  output, 
it  is  necessary  to  have  the  indus¬ 
trial  capacity.  Of  course,  one  could 
examine  whether  the  levels  of  out¬ 
put  are  achievable  by  comparing 
them  with  available  capacities. 
However,  whaf  is  needed  is  the 
achievement  of  output  levels  sub¬ 
ject  to  capacity  constraints. 

Put  in  these  terms,  we  have  what 
appears  to  be  a  linear  programming 
problem,  which  is  to  say  we  have 
constraints.  What  is  missing  is  an 
objective  function  to  be  optimised, 
i.e to  be  either  maximized  or  min¬ 
imized.  Here  wt*  have  “an  embar¬ 
rassment  of  riches,"  that  is,  there 
are  a  great  many  possible  objective 
functions  that  one  could  "boose.  I^et 
me  pick  one  typical  example  and 
then  offer  .some  comments  on  •  (her 
possible  applications. 

We  can  f.  irniulate  <\.r  linear  pro¬ 
gramming  problem  follows  if  we 
recall  that  in  develop*.,;; 


X  --  (I  -  A)-*  F 

we  had  the  mathematical  statement 
of 

(I  - -A)  X  =  F 

To  this  we  must  add  our  constraints 
BX-K 

where 

bn  b12  ...  b,n  \ 

^tni!  *  •  •  b,lin  / 

is  a  matrix  in  which  a  typical  bij 
represents  the  amount  of  the  ith  re¬ 
source  required  to  produce  one  unit 
of  the  j  ft  output.  This  may  be 
measured  in  terms  of  physical  ca¬ 
pacities  such  as  floor  space,  refining 
measured  in  terms  of  physical  ca¬ 
pacities  such  &3  floor  space,  refining 
capacity,  Nbor  required,  and  the 
like.  In  many  cases,  it  may  be  ap¬ 
propriate  to  pose  the  constraint  in 
terms  of  specialized  labor,  in  which 
case  we  may  have  half  a  dozen  dif¬ 
ferent  kinds  of  specialized  labor 
skills  which  are  potentially  in  short 
supply.  Still  another  kind  of  con¬ 
straint  might  be  the  availability  of 
foreign  exchange,  in  which  each  co¬ 
efficient  would  represent  the  amount 
of  foreign  exchange  per  dollar  of 
output.  Which  constraints  should 
be  included  is  a  matter  in  which 
some  judgment  should  be  exercised. 

Now  assume  that  we  wish  to  max¬ 
imize  the  outpu*  of  one  sector  of 
the  economy,  let  us  say  electric 
power.  Then  the  objective  function 
to  be  m  .ximized  is  of  the  following 
form : 

OX,  +  0>  .  f  X,  f  OX,  i  .  .  . 
t  OX„ 

subject  to 

(1  A)  X  F 
BX<C 

where  C  is  a  column  vector  of  ca¬ 
pacities  of  the  resources  included 
in  the  analysis.  If  some  combina¬ 
tion  of  outputs  is  to  bo  maximized, 
then  the  coefficients  in  the  objective 
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function  associated  with  the  out¬ 
puts  should  be  numbers  represent¬ 
ing  weights  for  each  of  the  perti- 
net  outputs. 

Suppose,  on  the  other  hand,  we 
would  like  to  maximize  investment 
in  some  industry.  Then  we  must 
redefine  our  final  demand  vector  F 
to  include  one  component  represent¬ 
ing  input  requirements  from  all 
sectors  of  the  economy  sufficient  to 
build  1,000  tons  of  new  cspacity. 
Thus, 

F  -  ¥  +  AS 

where  F  is  the  vector  of  all  final 
demand  deliveries  except  those  re¬ 
quired  for  this  particular  invest¬ 
ment  and  AS  represents  the  new 
investment  under  investigation.  The 
question  is  how  many  units  of  ca¬ 
pacity  of  1,000  tons  can  be  obtained 
while  meeting  all  the  other  final  de¬ 
mand  requirements  and  remaining 
within  the  capacity  limitations.  The 
model  then  has  the  following  form. 

Maximize : 

OX,  +  OX,  OX„  ~r  y 

subject  to 

(I  -  A)  XyAS  F~ 

B  X  *  C 

Of  course,  any  combination  of  in¬ 
vestment  could  be  maximized  by 
assigning  weights  as  coefficients  in 
the  objective  function  as  was  done 
previously. 

One  final  example  may  be  of  some 
interest  to  you.  Suppose  we  define 
a  unit  of  mobilization  as  consisting 
of  a  balanced  mix  of  forces  at  some 
specified  level.  Such  a  unit  of  forces 
requires  various  inputs  from  all  of 
the  sectors  of  the  economy.  We 
may  treat  these  requirements  for  a 
unit  of  mobilization  as  part  of  the 
final  demand  vector  and  separate  it 
out  its  we  did  in  connection  with 
investment.  Thus.  let 

F  M  •  F 


where  Mita  vector  of  requirements 

for  one  unit  of  mobilization  and  F 
once  again  represents  all  other  final 
demand  deliveries.  As  before,  we 
set  up  a  variable  to  go  with  this 
column  and  push  this  variable  as 
high  as  possible.  Thus,  we  would 
like  to  get  2,  3,  or  as  many  units 
of  mobilization  as  possible.  The 
model  can  be  represented  in  the  fol¬ 
lowing  way: 

maximize 

OX,  +  .  .  .  +  OXn  +  HM 
subject  to 

AX-iM-F 

BX  ~  C 

I  hope  you  can  see  that  there  are 
an  almost  infinite  number  of  differ¬ 
ent  objective  functions  possible.  It 
is  up  to  the  analyst  to  determine 
which  ar?  the  appropriate  ones  to 
use.  Moreover,  it  should  be  clear 
that  different  levels  of  resource 
availabilities  can  be  used  by  vary¬ 
ing  the  C  vector.  At  the  same  time, 
a  great  number  of  coefficients  with¬ 
in  the  A  matrix  itself  c°n  be  varied 
All  this  serves  to  enable  the  analyst 
to  examine  the  responsiveness  of 
the  system  to  uncertainties  in  the 
data  or  to  determine  the  sensitivity 
of  the  solution  to  differing  levels  of 
resource  availabilities.  Thus,  the 
model,  together  with  the  computer, 
serves  as  a  veritable  laboratory  in 
which  the  analyst  can  explore  the 
implication.,  oi  a  wide  range  of  in¬ 
put  data  and  uncertainties 

Time  does  not  permit  discussing 
the  full  exploitation  of  input-output 
analysis  and  its  embedding  in  a 
linear  programming  model.  For  ex¬ 
ample,  the  role  of  the  dual  model 
and  its  use  to  determine  the  value 
or  prices  of  scarce  resources  can  be 
of  interest.  It  is  precisely  this  as¬ 
pect  of  input-output  which  has  been 
of  such  great  interest  to  the  Soviets, 
for  it  enables  them  to  determine 
prices  which  are  consistent  with 
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each  other.  Their  ideological  bias 
against  using  the  concept  of  inter¬ 
est  in  determining  prices  has  been 
partially  overcome  by  this  means. 
Finally,  the  models  we  have  been 
considering  are  all  static  in  the 


sense  that  the  time  phasing  of  these 
activities  has  been  neglected.  These 
are  matters  which  I  hope  you  will 
have  occasion  to  explore  in  the 
future.  ° 
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Before  proceeding  with  this  article, 
I  mould  not  fail  to  comment  on  the 
Operations  Research/ Systems  Anal¬ 
ysis  Executive  Course  which  is  pres¬ 
ently  being  conducted  by  the  Army 
Management  8chool. 

Those  chosen  to  attend,  participate 
in  a  course  t ohich,  by  all  reports,  is 
one  of  the  best  ever  devised  by  the 
Army  and  which  certainly  is  of  crucial 
importance  to  it.  In  my  Iasi  "rein¬ 
carnation”  at  the  Pentagon,  I  was 
able  to  send  two  of  my  officers  to  the 
course,  and  both  came  back  with  the 
highest  praise  for  what  they  had  got¬ 
ten  out  of  it. 

It  probably  is  not  easy  for  immediate 
supervisors  to  forego  the  services  of 
some  of  their  people  as  they  attend 
this  month-long  course.  Bui  I  urge 
those  attending  to  lean,  all  they  can. 
They  may  not  be  destined  to  become 
full-time  t-perts  in  all  the  areas  of 
study  to  be  covered,  but  they  cannot 
be  effective  staff  officers  —  certainly 
no*  in  the  Washington  area  —  without 
at  least  a  broad  understanding  of  the 
capabilities  and  {imitation*  of  systems 
analysts  and  operations  research.  VU 
go  even  further  and  say  that,  if  they 
are  in  a  position  that  their  staff 
work  comes  directly  or  indirectly  to 
the  attention  of  the  Office  of  the  Chief 
nf  Staff  or  Army  Secretariat,  they 
must  «*»'«•»  think  like  good  ‘’/sterns 
analysts,  though  Me  mathematical 
techniques  they  urill  use  probably  icifl 
not  exceed  the  high  school  level  simply 
because  the  quality  of  the  data  doesn’t 
warrant  it 


The  New  Generation  St»£5  Officer 

Although  often  considered  to¬ 
gether,  operations  research  ar.d  sys¬ 
tem  analysis  are  quite  easily  sepa¬ 
rated  in  fact  if  not  in  definition. 
Operations  research  is  a  highly 
technical  field,  now  with  nearly  20 
years  of  formal  history,  in  which 
very  advanced  mathematics  is  often 
used.  Graduate  degrees  in  OR  are 
granted  by  many  leading  colleges 
and  universities.  Systems  analysis, 
on  the  other  hard,  is  more  of  a 
management  approach,  almost  a 
state  of  mind,  which  occasionally 
uses  OR  techniques,  but  whica  may 
be  represented  simply  by  a  well 
written,  logical  memorandum  de¬ 
void  of  numbers.  In  this  article,  I 
will  be  discussing  systems  analysis 
rather  than  operations  research 
and  T  will  be  commenting  on  it  as 
used  at  the  decision-making  level 
in  the  Defense  Department,  that  is. 
at  the  DA  and  OSD  levels. 

I  have  already  staged  two  broad 
generalities:  Systems  analysis  is 
important  to  the  Arm>.  and  you 
ought  to  know  something  about  it. 
I  have  also  mentioned  the  quality 
of  data  and  I  have  mentioned  think¬ 
ing  like  a  good  systems  analyst. 


I  would  like  to  st art  by  giving 
you  my  idea  of  some  of  the  charac¬ 
teristics  of  a  good  staff  man,  wheth¬ 
er  officer  or  civilian,  as  is  required 
by  today’s  way  of  doing  Defense 
planning.  1  do  not  say  that  these 
characteristics  are  very  different 
from  those  earlier  required  by  a 
general  staff  officer,  but  I  do  main* 
tain  that  the  emphasis  is  diffeient. 
Then  I  will  demonstrate  how  sys¬ 
tems  analysis  can  be  of  use  in 
decision-making,  by  giving  a  brief 
rundown  on  twe  cas^s  where  the 
techniques  were  used  for  the  Secre¬ 
tary  of  the  Anuy  and  one  abortive 
case  where  the  data  failed  us,  and 
then  end  wUh  a  short  list  of  signif¬ 
icant  Army  problems  dying  for  in¬ 
vestigation  osiig  the  kinds  of  tech¬ 
niques  to  be  learned  at  the  Army 
Management  School. 

Nothing  of  what  I  have  to  discuss 
will  be  very  elegant  in  the  sense 
that  mathematicians  use  that  term 
for  a  particularly  beautiful  proof. 
In  feet,  this  article  may  possibly  be 
most  inelegant.  But  what  I  do 
maintain,  for  the  cases  FI!  discuss, 
ie  that  they  demonstrate  the  abso¬ 
lute  and  utter  requirement  for  im¬ 
agination,  for  using  the  data  which 
are  available,  and  for  putting  your¬ 
self  Jn  the  shoes  of  the  lieutenant 
general,  Chief  of  Staff,  or  Secretary 
of  the  Army  as  each  presents  his 
case  for  decision  to  tds.ooes. 

In  his  book  Teacher  in  America, 
Jacques  Barsun  states,  “in  a  life¬ 
time  or,e  is  lucky  to  meet  six  or 
seven  people  who  know  how  to  ... . 
[listen j.”  My  observation  14  that 
the  some  can  he  said  about  meeting 
people  who  have  the  k*hd  of  imagi¬ 
nation  I  am  talking  about,  people 
who  can  v.sualiae  precisely  the  kind, 
style  and  tone  of  a  presentation 
required,  not  just  to  convince  his 
immediate  superior  but  which  his 
superior  can  use  to  make  his  case; 
people  who  can  imagine  a  simple 
tabie,  equation,  or  matrix  which 
wiH  save  pages  of  subjective  argu- 
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ment;  people  who  can  find  some 
usefulness  in  data  which  are  im¬ 
mediately  available,  though  not  per¬ 
fect  because  collected  for  some  quite 
different  purpose;  people  who  are 
not  only  willing  but  able  to  look  at 
old  problems  in  new  ways  —  some¬ 
times  outlandish  ways.  Who  im¬ 
agined  before  Vietnam,  for  exam¬ 
ple,  that  it  was  not  best  tc  build 
each  succeeding  g«x,^ration  of  fight¬ 
er  aircraft  to  fly  higher,  faster,  and 
larger  than  their  predecessors  ?  You 
are  right  If  you  conclude  that  ..here 
is  a  high  premium  for  fmaginative 
thinking  in  the  Defense  establish¬ 
ment  and  an  increasing  premium, 
even  among  that  ancient  institu¬ 
tion,  the  Army  General  Staff,  for 
those  who  are  willing  to  make 
waves  —  provided,  of  course,  that 
the  wave-maker’s  product  is  useful. 

Imaginition,  then,  is  my  first  pre¬ 
requisite  for  the  new  generation 
staff  officer. 

My  next  characteristic  for  a  suc¬ 
cessful  systems  analysis  practition¬ 
er  la  the  ability  to  write.  I  do  not 
suggest  that  you  will  ever  avoid 
some  changes  being  made  in  your 
papers,  but  that  should  be  the  goal. 
What  I  do  mean  is  that  your  papers 
should  be  so  logical  in  arrangement, 
so  economical  in  the  use  of  Words 
—  and  short  words  at  that  —  (note, 
for  example  how  the  word  "utilise" 
h-jui  almost  supplanted  the  shorter 
word  "uae"  in  both  writing  and 
speaking),  and  so  clear  in  concept 
and  detail,  that  only  minor  changes 
are  ever  required.  Very  few  people 
can  do  that,  but,  perhaps  not  oddly, 
many  systems  analysts  do.  If  you 
ever  have  the  opportunity  to  read 
the  final  version  of  some  of  the 
draft  presidential  memorandums 
that  come  out  of  Dr,  Enthoven’s  of¬ 
fice,  you  will  see  what  I  mean.  And 
here  I  am  speaking  only  of  the  writ¬ 
ing,  not  the  content  of  analysis, 
which  often  was  infuriating. 

Finally,  s  good  systems  analyst 
must  be  Intelligently  honest  in  the 
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sen an  that  hi*  product  must  be  open 
and  explicit  To  steal  from  Dr. 
Enthoven,  “An  analytic  in  open  and 
explicit  if  it  in  preawted  in  such 
a  way  that  th<  objectives  and  al¬ 
ternatives  are  clearly  defined,  and 
all  assumptions,  factors,  calcula¬ 
tions,  and  judgments  are  laid  btre 
so  that  all  interested  parties  can 
see  exactly  how  the  conclusions 
were  derived  .  .  .  and  how  the 
various  assumptions  influenced  the 
result” 

The  characteristics  or  abilities, 
then,  that  I  consider  have  highest 
value  to *  a  staff  officer-analyst  to¬ 
day  are  imagination,  writing  ability, 
and  intellectual  honesty.  The  last, 
of  course,  has  always  been  a  sitie 
qua  non.  The  first  two  may  always 
have  been  desirable;  today,  they 
are  indispensable. 

How  Systems  Analysis  Can  Be  of 
Use  In  Decision-Making 

Let  me  now  mention  several  of 
the  unique  features  which  systems 
analysis  brings  to  the  Defense  man¬ 
ager.  One  of  these  is  that  it  seeks 
to  establish  the  broadest  possible 
base  for  decisions.  In  the  case  of 
the  Secretary  of  Defense,  this 
mean#  that  the  OSD  staff  must  con- 
side,'  alternatives  not  available  to 
or  not  considered  by  service  staffs 
when  they  submit  a  request  for  re¬ 
sources.  Let's  consider  an  example. 
Let’s  say  the  Amy  proposes  to  ex* 
ncna  a  hospital  facility  in  Japan  to 
accommodate  increasing  casualties 
from  the  war  In  Vietnam.  This 
proposal  will  have  been  well  stud¬ 
ied  by  the  Army  staff.  Such  things 
ws  costs,  training  lead  time  for  new 
staff,  the  alternatives  of  expanding 
in  Vietnam  and  Hawaii,  and  the 
attitude  of  the  government  of  Japan 
will  have  been  explicitly  included  in 
the  proposal.  In  short,  the  proposal 
will  be  a  finished  product  and  In 
the  Army’s  view  s  reasonable  and 
feasible  request.  But  it  is  the  duty 


of  the  OSD  staff  to  look  at  service 
requests  in  a  larger  context,  that 
of  the  mission  of  all  services  as  they 
contribute  to  the  national  interest 

So  tn  our  example,  we  might  find 
that  the  Army  request  I*  denied  and 
instead  that  the  Air  For  e  is  tasked 
to  accommodate  the  e.Ttra  Army 
casualties  in  its  under-uted  hospital 
at  Qark  Field  in  the  Philippines. 
The  point  here  is  that  systems  anal¬ 
ysis  is  used  to  broaden  the  scope  of 
the  original  proposal  in  the  hope 
that  the  decision  will  be  made  in 
j,  manner  aa  systematic,  unemotion¬ 
al  an 4  scientific  as  possible. 

A  r*sond  major  feature  which 
systems  analysis  provides  the  man¬ 
ager  is  set  of  alternatives  before 
a  decision  is  made.  Although  we 
Afive  markedly  improved  in  the  past 
t!'3  years,  the  normal  procedure  in 
the  past  was  for  the  Army  staff  to 
forward  to  the  Chief  of  Staff,  and 
he  to  the  Secretary  of  the  Army, 
and  he  to  OSD,  a  recommendation 
for  adopting  a  single,  specified 
course  of  action;  for  example,  a 
single  army  objective  force.  The 
decioion-maker  could  say  only  yes 
or  no.  Today  this  is  no  longer  pos¬ 
sible.  The  Army  Secretary  and  all 
his  assistants  demand  a  reasonable 
range  of  alternatives,  the  assump¬ 
tions  underlying  each,  and,  normal¬ 
ly,  the  incremental  coot  of  each. 

One  of  the  meat  maligned  and 
least  understood  aspects  of  the  sys¬ 
tems  analysis  approach  is  its  col 
cern  with  cost  effectiveness.  Some 
people  believe  that  it  is  simply 
illogical  to  be  concerned  with  coot 
where  national  security  is  concern¬ 
ed;  others  believe  it  is  unpatriotic. 
The  facts,  of  course,  are  that  re¬ 
sources  are  always  at  s  premium 
and  being  competed  for;  excessive 
cost  in  one  area  inevitably  forces 
reductions  in  effectiveness  in  an 
other.  The  concept  is  simple  enough: 
it  is  the  economic  p.isciple  of  mar¬ 
ginal  value.  In  Defense  it  says.  Any 
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dollar  spent  on  improving  one’s  pos¬ 
ture  should  be  spent  on  that  thing 
which  will  return  the  greatest  mili¬ 
tary  effectiveness.  Naturally,  the 
application  is  somewhat  more  dif¬ 
ficult,  because  for  many,  many 
things  which  we  buy  in  the  Amy 
we  don’t  know  the  cost;  and  for 
most  of  what  we  buy  we  don’t  know 
the  effectiveness  except  when  com¬ 
pared  to  the  thing  being  replaced, 
and  often  even  then,  we  are  uncer¬ 
tain.  Does  anyone  oeiieve  that  to¬ 
day's  fourth  generation  jeep  —  with 
its  heavier  weight,  poorer  gasoline 
mileage,  far  higher  cost  (oven  in 
constant  dollars),  and  far  higher 
maintenance  burden  than  Its  World 
War  n  predecessor  —  is  an  im¬ 
provement?  It  stil*  carries  two 
people  and  a  radio  and  performs 
precisely  the  mission  of  its  great - 
great-grandfather.  I  suggest  it  is 
less,  not  more,  cost-effective. 

Let  me  use  an  example,  stolen 
from  one  of  my  predecessors,  whicr 
attacks  the  controversial  proposi¬ 
tion  that  increased  performance 
implies  increased  effectiveness,  or, 
that  we  should  be  willing  to  pay  a 
little  more  to  get  a  little  more  per¬ 
formance.  Suppose  that,  in  a  new 
tank  design,  we  find  that  for  $10,000 
per  tank,  we  can  increase  maximum 
speed  by  5  mph,  say  from  35  to  40. 
Suppose  the  cost  of  the  tank  is  esti¬ 
mated  to  be  $250,000.  Now,  clearly, 
we  can  conclude  that  for  a  4%  in¬ 
crease  in  unit  cost  we  get  a  14% 
increase  in  speed  —  so  let’s  do  it. 
The  systems  analyst,  however, 
might  reason  that  the  maximum 
usable  speed  based  on  the  tactics 
and  techniques  of  modern  amor 
doctrine  is  about  30  miles  an  hour. 
He  might  be  an  Armor  officer  and 
know  this;  or,  if  he  if  a  civilian, 
he  relies  on  the  advice  of  his  mili¬ 
tary  co-worker. 

If  we  were  buying  6.00C  l^nks, 
this  extra  5  miles  per  hour  would 
cost  us  taxpayers  $00  million  with 


no  increase  in  tactical  effectiveness. 
Wouldn’t  it  make  more  sense,  if 
more  tank  capabilities  were  needed, 
to  spend  the  $60  million  to  buy  an¬ 
other  240  tanks?  Even  a  technical 
decision  like  this  turns  out  to  be 
an  economic  decision  whether  made 
by  a  military  man  or  a  civilian.  And 
please  note  the  place  where  military 
judgment  enterrd,  right  there  in  the 
middle  when  we  were  assessing  tank 
doctrine  to  see  whether  or  not  it 
demanded  a  speed  of  40  mph. 

The  final  feature  which  systems 
analysis  provides  the  decision- 
maker  is  its  insistence  that  all 
relevant  factors  be  identified.  Su> 
jective  investigations  tend  to  gloss 
over  many  factors,  especial1  v  those 
which  are  either  unfavorable  to 
one’s  preconceived  notions  or  elu¬ 
sive  and  difficult  to  measure.  Sys¬ 
tems  analysis  forces  these  into  the 
open,  because  the  systems  analyst 
“atarta  with  the  universe,”  in  his 
jargon.  If  he  finds  an  element  which 
has  habitually  been  ignored  because 
it  “could  not  be  measured,”  he  tests 
its  influence  over  a  range  of  values. 
This  process  almost  always  sheds 
added  light  on  the  problem. 

To  summarise  here,  systems  anal¬ 
ysis  provides  the  manager  these 
unique  features  -  A  broadened  base 
for  his  decision;  a  set  of  alterna¬ 
tives;  identification  of  all  relevant 
factors;  and  one  other  thing  men¬ 
tioned  earlier,  open  and  explicit 
analysis  which  permits  discussion 
and  debate  on  issues  of  substance 
and  without  passion. 

Home  Practice  <  Examples  Attesting 
to  the  Efficacy  of  Systems  Analysis 

So  much  for  the  general  theory. 
Now  let  me  illustrate  the  points  I've 
tried  to  make  with  a  few  examples. 
I  hope  the  application  of  imagina¬ 
tion,  the  necessity  to  use  the  data 
at  hand,  and  the  values  in  using 
the  systems  analysis  approach  will 
be  evident.  I  will  start  using  a 
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successful  case.  (By  the  way,  all 
of  these  are  real-life  cases,  from 
the  last  budget  cycle.) 

The  first  has  to  do  with  Army 
aviation.  The  stated  issue  was,  How 
many  pilots  ought  the  Army  to 
train  in  FY  1970?  But  the  real 
issue  was  the  level  at  which  the 
aviation  units  in  Vietnam  ought  to 
be  manned.  Historically,  v  e  had 
manned  our  units  in  Vietnam  at 
90%  of  TOE,  simply  because  the 
demand  for  aviation  units  an d  the 
pilot  shortage  starting  in  1965  had 
forced  the  Amy  to  accept  '.he  risks 
involved  in  90%  manning.  We  knew 
it  was  not  efficient.  We  also  knew 
that  the  Navy  was  manning  its 
identical  aircraft  with  2.fi  crews  to 
our  0.9,  but  two  times  OSD  had 
turned  down  the  Amy  Secretary  in 
pleas  to  permit  100%  manning,  even 
though  the  manpower  spaces  within 
the  Vietnam  ceiling  had  been  re¬ 
served  for  that  purpese.  So  when 
the  Amy  staff  again  proposed  the 
100%  TOE  approach,  the  Secretary 
called  for  help.  Now  I  must  say 
that  the  role  of  thj  Amy  Secre¬ 
tariat  was  simply  to  be  a  catalyst. 
The  Amy  Staff  did  the  real  grubby 
v/ork.  We  suggested  the  models  to 
use  and  we  re-wrote  the  staff  paper. 
Here  is  how  we  proceeded. 

First,  we  ruled  out  any  recourse 
to  the  TOE  as  justification  for 
pilots.  Second,  we  thought  of  a 
simple  concept  for  looking  at  pilot 
requirements,  namely,  workloads. 
And  there  were  three  ways  of  look¬ 
ing  at  workload :  to  fill  all  the  pilot 
seats  in  the  aircraft  normally  avail¬ 
able;  to  provide  the  pilots  required 
to  fly  the  hours  historically  de¬ 
manded  in  Vietnam  for  each  heli¬ 
copter;  and  to  provide  the  pilots 
required  for  the  mission  hours  re¬ 
quired.  Mission  hours  include  the 
flying  hours,  the  preparatory  time, 
br.?flng  raid  debriefing  time,  and 
waiting  hour?  (for  example,  on  a 
mission  some  distance  from  base, 


the  helicopters  and  pilots  may  wait 
most  of  the  day  for  the  enemy  to 
be  found).  All  force  workloads  must 
be  accomplishes,  so  the  concept  was 
to  try  to  measure  each  and  take  the 
highest  /a?ue. 

As  our  standard,  or  average  com¬ 
pany,  a  .  took  the  air  mobile  com 
wny  wuh  its  31  helicopters.  We 
converted  all  tactical  helicopter 
pilot  teats  in  Vietnam  into  some  70 
odd  notional  helicopter  companies. 
We  set  aside  four  aviator  super¬ 
visors  (executive  officer,  operations 
officer,  service  pilot  leader,  aircraft 
maintenance  officer).  We  had  his¬ 
torical  data  on  the  percent  of  pilots 
assigned  who  world  be  available  at 
least  75%  of  the  time,  and  we  had 
similar  data  and  set  the  same  avail¬ 
ability  standards  for  helicopter 
availability  and  the  number  of  fly¬ 
ing  hours  required  per  helicopter. 
We  had  some  good  idea  of  how 
mar.y  safe  hours  a  pilot  can  fly  a 
month,  but  this  figure  was  so  criti¬ 
cs;  i  o  our  analysis  that  we  collected 
extra  data  on  it.  For  example,  we 
get  the  opinion  of  the  Surgeon  Gen¬ 
eral,  data  showing  actual  flying 
hours  per  pilot  per  month  versus 
the  non-combat  accident  rate ;  costs 
and  people  killed  in  non-combat 
accidents;  Vietnam  non-combat  ac¬ 
cident  rates  versus  the  worldwide 
rate;  and  tl.e  rules  used  by  other 
services.  From  all  of  these,  we 
determined  that  90  hours  per 
month,  on  the  average,  was  about 
right.  Even  so,  we  made  this  factor 
a  parameter  and  looked  at  rates  of 
80,  90,  100,  and  110  hours  per 
month.  Finally,  we  used  historical 
data  to  construct  the  mission  hours 
per  aircraft  crew  per  day  and 
month,  including,  of  course,  night 
flights.  And  these  were  all  we  need¬ 
ed  to  measure  the  three  workloads. 

Fig.  1  is  a  sample  showing  one 
of  the  workload  measures,  In  this 
case  flying  hour  requirements.  The 
first  term  convert..)  total  helicopter 
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seats  in  Vietnam  to  notional  com* 
panics.  The  other  term  computes 
the  pilots  required  for  each  com* 
pany.  Here  are  the  4  supervisors. 
Here  we  determine  flying  hour  seats 
per  helicopter  company  in  combat; 
here  we  deduct  the  flying  hours 
flown  by  the  supervisors.  We  then 
divide  by  the  percent  of  pilots 
present  for  duty  at  least  75%  of 
the  time  and  by  the  number  of 
hours  a  pilot  can  fly.  This  last  was 
parameterised  as  I  mentioned  ear* 
Her.  Shown  below,  are  the  number 
of  pilots  required.  To  keep  the 


figure  unclassified,  I  have  changed 
the  numbers. 

ilg.  2  gives  the  results  of  ail 
three  workload  measures  and  for 
both  rotary  wing  and  fixed  wing 
aircraft  Naturally,  one  must  select 
the  highest  figure,  8.6  for  hellcop* 
ter*  and  0.8  for  fixed  wing.  When 
we  then  add'  1  the  requirements  for 
control  headquarters  and  small 
aviation  elements,  where  we  did  use 
the  TOE  for  justification,  our  anal* 
ysis  showed  we  needed  considerably 
more  pilots  than  authorised.  The 
lower  part  of  the  figure  gives  the 
nature  of  the  comparison. 


PILOTS 


EQUATION 

RW 

FW 

Control  Hq 

Small  element* 

1 

Aircraft  manning 

6.9 

0.8 

X 

X 

3 

Flying  hours 

8.6 

0.6 

X 

X 

3 

Mission  hours 

8.2 

0.6 

X 

X 

COMPARISONS 

Current  suth  TOE  manning  Analysis 

9.0  9.9  11.0 


Fig.  2.  Pilot  requirement*  for  Vietnam  (reauita). 


1  am  pleased  to  report  that  this 
analysis  won  our  case  in  OSD  and 
we  were  given  the  necessary  money 
to  train  at  a  level  which  let  us  m  an 
in  Vietnam  at  100%  TOE,  which  is 
what  we  warned.  Several  points 
emerge:  We  avoided  the  TOE;  we 
took  a  new,  imaginative  approach; 
we  used  data  on  hand  or  readily 
available;  and  we  used  no  math 
beyond  7th  grade  level. 

Next,  I’d  like  to  cover  a  success¬ 
ful  systems  analysis  approach  which 
nonetheless  did  not  produce  the  cor¬ 
rect  decision.  The  basic  problem 
was  raised  and  raised,  again  and 
again,  by  the  Surgeon  General,  who, 
over  a  period  of  many  months,  re¬ 
quested  immediate  rei'.ef  in  his  man¬ 
power  veilings  so  that  he  could 
increase  the  staffing  in  Army  hospi¬ 


tals  in  CONUS.  He  had  enough 
physical  capacity  in  beds,  wards, 
1  be,  and  the  like,  bat  he  did  not 
ha  e  the  staff. 

The  measure  of  how  much  staff¬ 
ing  is  required  in  hospitals  is  based 
on  a  standard  unit  of  workload 
measurement,  “the  medical  care 
composite  unit,”  which  for  purposes 
of  this  article  we  can  assume  de¬ 
pends  almost  exclusively  on  the 
average  bed  loads  supported.  The 
issue,  then,  was  not  how  to  measure 
the  workload  --  that  was  already 
agreed  upon;  but,  rather,  whose 
average  of  the  average  bed  loads 
was  correct.  Then,  if  there  were 
agreement  that  the  estimate  wero 
higher  than  the  budget  would  sup¬ 
port.  the  next  step  war  to  determine 
the  alternatives  for  meeting  tne 
load. 
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We  had  7Vfe  yeats'  worth  of  data 
on  bed  ioads  in  CONUS  by  month, 
these  were  broken  out  into  1)  beds 
occupied  by  Vietnam-generated  cas¬ 
ualties,  and  2)  beds  occupied  by 
CONUS-based  personnel.  Ari  the 
data  were  such  as  to  suggest  that 
the  decision  on  whether  or  not  more 
staffing  were  needed  would  rest  on 
the  Vietnam-generated  patients  be¬ 
cause  the  CONUS  rates  were  fairly 
constant. 

The  average  bed  load  supported 
by  the  President’s  budget  was  13.8, 
that  estimated  as  required  by  the 
Surgeon  General  by  a  method  never 
made  quite  clear  was  17.1,  and  that 
estimated  using  statistical  forecast¬ 
ing  techniques  and  th:>  availab’e 
data  was  19.3.  We  used  linear  re¬ 
gression  to  ietermine  the  trend 
component  of  our  data  and  seasonal 
variation  analysis  to  examine 
monthly  deviation  from  the  trend. 
The  only  trouble  here  was  that  one 
had  to  accept  the  doubtful  premise 
that  the  tempo  of  war  in  Vietnam 
would  continue  in  FY  69  and  70 
on  the  same  trend  .Lie  as  it  had 
from  FY  65  through  88. 

Most  people  would  not  accept 
such  a  premise,  feeling  that  there 
would  be  a  levelling  off.  Remember 
this  took  place  after  the  bombing 
halt  and  with  the  Paris  peace  talks 
about  to  get  started.  None  of  these 
alternatives  looked  too  appealing 
last  November.  The  Surgeon  Gen¬ 
eral  knew  that  hia  people  were 
grossly  overworked;  the  Army  Sec¬ 
retary  knew  that  the  level  supported 
by  the  President’s  budget  was  in¬ 
adequate  and  had  strongly  support¬ 
ed  the  17.1  figure  to  Secretary  Clif¬ 
ford  in  September,  but  by  November 
felt  leas  certain;  OSD,  smelling 
negotiations  and  a  slack-off  in  fight¬ 
ing  prematurely,  felt  that  the  13.7 
figure  was  about  right,  cr  at  beat 
that  a  modest  increase  of  perhaps 
2d)  bed  loads  was  warranted.  As  in 
all  problems  cf  this  sort,  the  4-6 


month  lead  tinw  involved  in  cor¬ 
recting  a  deficiency  tends  to  permit 
pro jrastination :  that  is,  there  is  the 
feeling  that  the  problem  may  no 
longer  exist  4-6  months  hence,  so 
why  commit  resources  to  correcting 
it? 

So  we  created  three  new  alterna¬ 
tives  each  of  which  was  described 
in  terms  which  permitted  the  civil¬ 
ian  decision-maker  (who  in  this 
case  was  Mr.  Nitze,  eventually)  to 
select  that  alternative  which  beat 
fit  his  judgment  as  to  what  was 
going  to  happen  in  Vietnam.  And 
I  suggest  that  this  was  a  legitimate 
and  useful  service  to  have  per¬ 
formed.  Alternative  1,  which  was 
the  ultimate  choice,  presumed  that 
total  combat  activity  in  Vietnam 
would  be  the  same  as  in  FY  68, 
including  Tet,  Alternative  2  would 
simply  extend  the  rate  actually  be¬ 
ing  experienced  in  the  first  four 
months  of  FY  69.  We  thought  this 
useful,  because  it  was  difficult  to 
see  how  anyone  would  decide  to 
reduce  support  below  what  obvious¬ 
ly  was  needed  at  the  moment.  The 
third  alternative  used  the  data  for 
7Vj>  years  to  adjust  ihe  loads  being 
experienced  over  the  first  four 
months  of  FY  89  to  the  whole  year. 
As  I've  said,  the  wrong  decision  was 
nade,  and  I  understand  that  the 
Army  Secretary  has  gone  in  to 
Secretary  Laird  for  increased  staff¬ 
ing  to  support  close  tc  the  19.3 
figure.  In  other  words,  the  fighting 
is  producing  more  casualties  than 
'•xpected  and  CONUS  admissions 
have  increased  due  to  upper  respira¬ 
tory  illness,  just  as  the  Surgeon 
General  predicted. 

We  examined  some  alternatives 
for  accommodating  the  added  loads. 
We  were  already  using  Air  Force 
and  Navy  facilities  at  the  highest 
rate  since  World  War  IJ  and  they 
could  not  help  We  already  were 
using  VA  hospitals  for  all  Army 
patients  who  were  to  be  discharged 
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from  ft  hospital,  and  the  out-of- 
pocket  costs  to  the  Army  —  sad, 
oddly,  to  the  U.  S.  taxpayer  —  were 
greater  Loan  for  adding  a  staffing 
capability  to  the  Army.  This  is  K 
cause  of  a  peculiarity  in  the  wa  ' 
the  Bureau  of  the  Budget  handler 
the  VA  budget.  A  third  alternative 
was  to  cut  out  care  at  Army  hospi¬ 
tals  for  dependents  and  retired  per¬ 
sons,  forcing  them  to  use  the  new 
civilian  hospital  care  program.  Not 
only  was  the  cost  prohibitive,  but 
there  were  two  other  serious  prob¬ 
lems:  no  adequate  civilian  medical 
facilities  exist  near  some  of  cur 
largest  posts,  and  the  total  dis¬ 
placement  of  dependents  and  re¬ 
tirees  could  not  satisfy  the  expected 
load.  Finally,  there  were  two  ways 
to  handle  the  problem  in  the  Army. 
One  was  as  an  add-on  to  authorised 
strength;  the  other  was  to  re¬ 
program  manpower  spaces  from 
other  programs.  Using  available 
data  on  civilian  manpower  spaces, 
we  were  able  to  show  that  the  Army 
military  manpower  had  been  in¬ 
creased  far  out  of  proportion  to  the 
civilian  manpower  and  that  there 
was  simply  no  place  to  cut  it  with¬ 
out  hurting  the  effort  in  Vietnam. 
So  alternative  4  was  chosen. 

I  would  next  like  to  discuss  an 
abortive  effort  which  failed  because 
of  data.  I  use  it  to  illustrate  an 
attempt  to  find  a  better  way  of 
doing  something  which  is  clearly 
inefficient,  but  which  by  long  cus¬ 
tom  has  become  traditional.  I  speak 
of  the  system  used  to  get  replace¬ 
ments  for  an  oversea  theater,  in  this 
case  Vietnam.  As  most  of  you  know, 
the  procedure  starts  with  the  over¬ 
sea  commander  initiating  a  requisi¬ 
tion  by  MOS  for  h«s  estimated  r.e *  ds 
seven  months  ahead  of  time. 

The  site  of  the  requisition  in  the 
case  of  an  active  ♦  heater  is  based 
on  authorised  strength  and  an  esti¬ 
mate  of  the  operating  strength  and 
losses.  Losses  are  comprised  of 
casualties  and  tour  ends.  Many  ele¬ 


ments  are  estimated,  but,  obviously, 
they  are  subject  to  change  when 
msv.e  so  far  in  advance.  OPO  must 
ftno  pet  pie  eligible  to  go  overseas, 
with  enough  time  in  term  of  service 
to  permit  them  to  serve  in  Vietnam, 
and  to  tosue  the  orders  as  far  i/i 
advance  at  possible,  normally  not 
lest  than  00  days  before  the  pert 
call.  Much  of  this  task  is  passed  to 
the  armies,  of  course.  During  the 
last  90  days  before  the  target 
month,  a  final  scramble,  we  hope, 
comas  close  to  meeting  requirements. 

However,  we  noticed  that  the 
process  was  cumbersome,  complex, 
and  wr  expected  that  it  was  not 
very  efficient,  but  we  had  no  way 
of  judging  the  latter.  We  felt  that 
it  might  be  possible  to  cut  out  the 
requisitioning  system  entirely  in 
favor  of  a  push  system  whereby 
CONUS  would  send  people  to  Viet¬ 
nam  on  a  fairly  steady  Sow,  month 
by  month ;  and,  of  course,  we  would 
be  willing  to  accept  some  over-  and 
under-strength  in  Vietnam  provided 
it  promised  no  worse  than  our  finely 
tuned  curre.it  system.  The  key, 
then,  was  to  find  out  what  kind  of 
efficiency  we  had  in  the  current  sys¬ 
tem.  So  we  made  up  a  simple  col¬ 
lection  effort:  For  a  given  month, 
we  wanted  to  know  how  many 
people  the  theater  requisitioned, 
how  many  were  erdered  to  Vietnam, 
how  many  people  arrived  during  thv 
month,  and  how  many  were  actually 
needed  during  the  month.  With  such 
data  one  can  make  some  interesting 
measurements.  By  comparing  4  to  1, 
wc  can  see  how  well  the  theater 
made  its  estimate  and  hence  the 
estimating  error.  Comparing  2  to  1 
will  show  how  efficient  OFO  was  in 
locating  people  to  fill  alleged  re¬ 
quirements;  2  to  3  will  reyeai  the 
extent  of  error  in  the  data  available 
on  people  and  tho  data's  i<meline*s. 
(At  one  time  within  the  last  eight 
months  we  had  nearly  25,000  en¬ 
listed  names  on  o;ir  master  tape 
whose  term  of  ser  ce  had  expired 
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60  days  earlier. )  Finally,  comparing 
4  to  3  would  give  a  measure  of  the 
error  in  the  entire  system.  Enough 
sample  data  would  permit  us  to 
estimate  quite  accurately  the  ex¬ 
pected  value  of  tne  difference  be¬ 
tween  4  and  3,  and  this  is  the  ex¬ 
pected  overage  or  shortage  in 
manpower  in  the  current  system. 
Well,  we  got  the  data  all  right,  but 
wi,  h  certain  caveats  which  made  the 
data  useless.  We  found  out  that  the 
theater  J-l's,  of  which  there  were 
a  number,  and  OPO  started  cheat¬ 
ing:  the  J-l  by  over-requisitioning 
on  purpose,  and  OPO  by  over- 
ordering  on  purpose.  Both  appar¬ 
ently  did  this  randomly,  or  at  least 
in  a  way  we  cannot  reconstruct.  So 
we  abandoned  the  project. 

Some  Significant  Army  Problems 
Crying  for  Attention 

I  promised  a  short  list  of  projects 
crying  for  attention  using  OR  or 
SA  techniques,  and  Til  dose  with 
this  list. 

•  First  snd  most  imposing,  we 
need  someone  to  depict  the  man¬ 
power  /personnel  system  as  it  exists 
today,  as  it  procures,  trains,  main¬ 
tains,  manages,  and  separates  per¬ 
sonnel.  And  I  include  Regular, 
Reserve,  ami  civilian  personnel.  This 
would  give  us  some  insights  —  if 
we  depicted  the  real  system,  not  the 
one  set  down  in  writing  —  as  to 
whe.e  the  real  patches  are  on  this 
ti odc-1  1860  steam  engine  we  are 
running.  Until  we  have  this,  :my 
changes  we  make  are  shots  in  the 
u».  'k. 


•  We  need  to  know  much  more 
about  how  tt  account  for  transient  3 
cn  a  real  timy  basis. 

•  We  should  analyse  the  person¬ 
nel  requisition  system  with  the  idea 
of  improving  it  vastly  or  eliminating 
it. 

•  We  need  to  apply  OR  to  his¬ 
torical  data  to  improve  our  fore¬ 
casts  on  such  things  as  retention 
rates  and  enlistment  rates  so  that 
our  draft  call  computations  make 
sense  and  our  recruiting  efforts  are 
aimed  in  the  right  direction. 

•  We  need  a  very  much  faster, 
very  much  leas  detailed  set  of  data 
on  personnel  for  top  management. 

•  We  need  to  understand  turbu¬ 
lence  or  personnel  turnover  and  its 
effc  at  on  readiness. 

•  We  need  to  re-conceptualise 
our  readiness  reporting  system,  de¬ 
nning  its  component  parts  and  de¬ 
vising  meaningful  measures  of  read¬ 
iness.  This  applies  to  both  the 
Active  Army  and  the  Reserves. 

•  We  need  to  devise  a  non- 
tee  nari  G-dependent  way  of  doing 
Army  force  structure  requirements 
planning  to  complement  the  numer¬ 
ous  w  r  games  and  simulations 
which  tend  not  to  be  believed  by 
OSD. 

(Well,  that's  enough  of  a  list.  I’m 
sure  you  could  build  one  at  least 
as  good  in  your  own  field.) 

In  this  article,  I’ve  tried  to  show 
the  way  organised  common  sense, 
which  is  my  definition  of  systems 
analysis,  can  be  applied  by  imagina¬ 
tive  people  to  assist  the  military 
and  civilian  decision-maker  in  the 
r*fenae  Department.  a 
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8  T  4  G— BACKGROUND 
AND  ORGANIZATION 

The  U.  S,  Army  Strategy  and 
Tactics  Analysis  Group  (STAG)  is 
a  class  H  installation  un<V  the 
supervision  of  the  Deputy  Chief  of 
Staff  for  Operations  of  the  Depart¬ 
ment  of  Army  In  this  article,  I 
would  like  to  discuss  the  Activities 
of  this  group,  tne  Army's  major 
war  gaming  agency,  putting  par¬ 
ticular  emphasis  on  its  Gaming 
Division. 

In  1960,  after  four  years  of  study, 
the  Department  of  Army  recognized 
the  need  for  an  agency  to  integrate 
the  military,  scientific,  and  com¬ 
puter  fields  for  the  analysis  of  com¬ 
plex  military  operational  problems. 
In  August  lft60;  it  officially  estab¬ 
lished  STAG  in  Bethesda,  Maryland, 
and  tasked  it  with  the  general  mis¬ 
sion  of  supporting  Depr  -tment  of 
Army  operational,  planning,  and 
evaluation  activities.  We  accom¬ 
plish  this  mission  by  war  gaming 
and  other  allied  analytical  tech¬ 
niques. 

STAG  is  composed  of  four  divi¬ 
sions:  Administrative,  Systems 
Development.  Studies  &  Force  Anal- 
>sis,  and  Gaming. 

The  Gaming  Division’s  mission 
i.«  a  derivative  of  the  overall  STAG 
Mission  and  is  as  follows;  to  apply 
modern  war  gaming  techniques  in 
testing  I)A  plans,  evaluating 


strategic/tactlcal  concepts,  and  de¬ 
termining  force  requirements  and 
capabilities  for  postulated  conflict 
situations.  As  the  Gaming  Division 
is  the  principal  organizational  com¬ 
ponent  for  executing  major  war 
gaming  studies,  the  remainder  of 
this  article  will  focus  on  its  mission, 
organization,  and  functions.  The 
TD  organization  of  the  division  re¬ 
flects  five  functional  branches: 

CONTROL  BRANCH 
BLUE  PLAYER  BRANCH 
RED  PLAYER  BRANCH 
PLANS, TECH  BRANCH 
STRAT/MOB  BRANCH 

Within  this  basic  framework,  we 
have  found  it  necessary,  over  the 
years,  to  "task-organixe”  for  the 
conduct  of  any  one  game.  Each 
task  organization  is  slightly  dif¬ 
ferent,  depending  on  the  size  of  the 
game  and  other  factors. 

In  large-scale  games,  we  normally 
follow  the  basic  organization  found 
in  most  gaming  activities,  that  is, 
a  game  director,  a  control  branch, 
a  Red  player  branen,  and  a  Blue 
plsyer  branch.  In  our  games  the 
final  product  normally  is  a  rather 
voluminous  game  report  which  in 
many  instances  must  addreas  logis¬ 
tics  implication  in  considerable  de¬ 
tail.  A?  a  result,  we  establish  two 
additional  groups  — •  Reports  & 
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Analysis  and  Logistic  Group  Aug- 
mentees, 

A  few  words  about  tht  Report 
Group.  It  is  formed,  using  the  re¬ 
sources  of  the  Control  Branch.  This 
group  establishes  ins  format  of  the 
report  and  establishes  the  schedule 
for  the  feeder  repot  ts  to  the  main 
report.  From  their  analysis  of  the 
feeder  report,  they  may  generate 
the  requirement  for  additional  in¬ 
formation,  or  an  excursion  to  be 
run  to  clarify  or  support  decisions 
made  or  additional  alternative*  to 
be  gamed.  They  are  also  responsible 
for  the  editing  and  collating  of  the 
final  report. 

Let’s  look  at  the  Logistics  Group. 
We  do  not  currently  have  an  in- 
house  capability  to  play  the  dis¬ 
crete  logistics  aspects  of  a  major 
war  game;  consequently,  we  need 
assistance  in  this  area.  A  Logistic 
Group  is  provided  by  augmentation 
from  the  DA  staff.  The  Logistics 
Group  provides  data  to  noth  player 
teams.  T  think  it  is  impoitant  to 
mention  that,  while  the  Logistic 
Group  is  hiadcd  up  by  a  member  of 
the  division,  it  saves  us  several 
weeks  of  time  if  they  are  current  in 
tht  latest  Department  of  Army 
thinking  in  a  requested  specialty. 

W\I  GAMES 

AND  MODELS 

A  war  game,  by  our  definition,  is 
a  simulation,  by  whatever  means, 
of  a  military  operation  Involving 
two  or  more  opposing  forces;  it  is 
conducted,  using  rules,  data,  and 
procedures  intended  to  depict  an 
actual  or  assumed  real  life  situa¬ 
tion 

Before  we  undertake  a  study  or 
war  game,  we  receive  from  the 
Office  of  ihe  Deputy  Chief  of  Staff 
for  Operations  a  detailed  stt  '.y  pian 
which  defines  exact!)-  what  is  de* 
sired.  The  study  plan  is  a  firm 
guide  of  the  are*s  to  be  addressed. 
A  Review  Board,  consisting  or  one 


member  from  etch  interested  De¬ 
partment  of  Army  staff  agency,  is 
selected.  This  board  meets  every 
four  to  six  weeks  and  is  briefed  on 
our  progress.  They  insure  that  the 
game  is  covering  the  intended  scope 
and  is  proceeding  in  the  proper  di¬ 
rection.  While  this  is  extremely 
important,  another  vital  function  of 
the  board  members  is  to  serve  as 
a  point  of  contact  with  various  staff 
agencies  and  provide  us  with  the 
latest  Army  thinking  in  their  area 
of  interest. 

Proceeding  to  our  gaming  ap¬ 
proach,  let’s  briefly  highlight  seme 
of  the  tools  and  techniques  used. 
We  use  the  systems  analysis  ap¬ 
proach  of  setting  objectives  and 
evaluating  alternative  proposals. 
And  we  use  linear  programming 
techniques  to  formulate  quantifiable 
aspects  of  the  problem.  To  achieve 
random  distribution  of  probabilistic 
events,  we  mske  use  of  Monte  Carlo 
techniques.  Since  no  single  approach 
addresses  all  aspects  of  a  problem, 
we  merge  several  approaches  into 
cur  simulation  of  a  real  world  situa¬ 
tion.  Noting  our  definition  of  a 
war  game,  you  can  see  that  it  in¬ 
cludes  the  term  “simulation  " 

A  war  game,  then,  consists  of  the 
military  interplay,  under  more  or 
less  definite  rules,  of  two  sides  with 
conflicting  objectives. 

There  are  many  war  game  models, 
but  most  of  them  have  the  same 
basic  structure.  You  have  two  sides 
each  with  resources  and  objectives : 
this  constitutes  a  decision  me¬ 
chanism.  You  have  sets  of  rules 
which  constitute  an  assessment 
mechanism.  This  assessment  mech¬ 
anism  can  be  considered  a  model, 
according  to  our  definition  of  a  war 
game  mwdel  •  A  war  gam?  model  La 
a  document  or  computer  program 
containing  all  rules,  procedures,  and 
log  .  required  to  conduct  a  war 
game. 
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A  war  game  model,  then,  is  limply 
a  set  of  rulea  which  regulate  the 
application  of  resources  by  two 
sides  with  opposing  objectives. 

In  general,  .var  gaming  models 
can  be  divided  into  three  classes  — 
manual,  computer-assisted,  and 
computerised. 

Many  are  doubtless  familiar  with 
the  manual  game  whe.ein  all  com¬ 
putations,  assessments,  and  deci¬ 
sions  are  made  by  the  players  and 
controllers.  This  method  is  used 
extensively  in  the  Gaming  Division 
as  a  planning  tool  or  to  play  some 
portion  of  a  game  when  a  com¬ 
puterised  model  does  not  lend  itself 
to  the  problem.  Typical  examples  of 
manual  interplay  are  local  counter¬ 
attacks,  airborne  operations,  and 
small  unit  actions.  You  will  note 
that  the  examples  involve  relatively 
limited  resources.  For  conflict  in¬ 
volving  many  resources,  large  areas, 
and  long  time  periods,  we  use  the 
computer-assist  or  the  fully  com¬ 
puterised  model.  The  computer- 
assist  game  is  the  one  most  com¬ 
monly  used  at  STAG  and  is  a 
natural  outgrowth  of  the  purely 
manual  game.  We  have  found  this 
most  suitable  for  use  in  competitive 
simulation  for  a  number  of  reasons. 
First,  it  provides  for  rapid  damage 
assessment,  which  frees  the  control 
group  from  many  repetitive  and 
time-consuming  computations.  Fi¬ 
nally,  it  permits  player  decision,  or, 
if  you  prefer,  military  judgement, 
to  be  properly  inserted. 

The  la^t  class  of  models  —  the 
computerized  war  gaming  models — 
can  be  considered  as  the  first  cousin 
of  computer-assist.  Here,  all  tacti¬ 
cal  decisions  are  programmed  and 
inserted  beforehand  m  that  the  sys¬ 
tem  is  run  automatically  without 
human  involvement.  Tnis  type  is 
completely  rigid,  since  the  proce¬ 
dures  are  pre-determined  and  tacti¬ 
cal  responses  arc  keyed  to  pre-set 
conditions.  It  is  for  just  this  reason 


that  fully  computerised  models  are 
rarely  uued  at  STAG.  When  they 
are,'  it  is  usually  in  support  of  a 
computer-assist  game  to  automate 
a  specific  segment  of  the  game. 

First,  although  the  term  "war 
game”  is  applied  to  many  situations, 
the  variances  in  objectives  are  suf¬ 
ficiently  different  that  the  task  of 
constructing  an  appropriate  repre¬ 
sentation  varies  considerably  from 
one  model  to  another,  Second,  the 
forces  differ  widely  as  to  their  re¬ 
sources  and  their  objectives.  Third, 
the  assessment  mechanism  may  con¬ 
sist  of  a  relatively  complete  set  of 
rules,  or  merely  the  judgement  of 
an  umpire.  Finally,  war  games  dif¬ 
fer  widely  in  the  interaction  end 
timing  of  decisions  and  assessments 
which  produce  the  dynamics  of  the 
game. 

Recalling  the  three  classes  of  war 
gaming  models  —  manual,  com¬ 
puter-assisted,  and  computerised, 
let  me  state  that  there  is  little  dif¬ 
ference  in  the  degree  of  realism  or 
validity  obtainable  by  using  any  of 
the  three  if  they  are  properly  de¬ 
veloped.  Why  then  use  a  computer  ? 
I  think  I  can  summarize  some  of  the 
advantages  of  using  the  computer 
in  war  gaming. 

With  a  computer,  we  can  make 
thousands  of  computations  which 
would  require  the  services  of  300 
to  400  people  in  a  manual  game  of 
the  same  scope.  And  we  can  do  it 
faster.  We  can  answer  more  ques¬ 
tions  in  greater  detail.  Then  there 
is  the  accuracy  of  the  machine.  Once 
a  program  is  operational,  it  is  rea¬ 
sonably  near  perfection,  whereas 
considerable  human  error  is  in¬ 
volved  in  manual  computations.  The 
increased  speed  of  the  computer 
a’ lows  us  more  time  to  analyze  the 
outcome,  and  that  is  a  big  advan¬ 
tage. 

I  think  one  should  recognize-  that 
war  gaming,  by  whatever  means, 
involves  considerable  time  and  ef¬ 
fort.  One  of  the  popular  miscon 
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cep  done  about  computerized  war 
gaming  ia  that  a  question  can  be 
fed  in  and  an  answer  obtained  in 
short  order  —  like  they  do  in  the 
TV  series  Star  Trek  or  Voyage  to 
the  Bottom  of  the  Sea.  Nothing 
could  be  further  from  the  truth. 
War  gaming  is  merely  another  in¬ 
formation  system  used  to  provide 
data  in  the  decision-making  process. 
If  you  want  a  good  product,  it  takes 
time. 

Now  let’s  take  a  quick  look  at 
some  of  the  factors  which  must  be 
considered  in  organizing  for  a  game 
—  the  purpose,  the  objective,  the 
type  of  plan  being  evaluated,  the 
size  and  composition  of  the  forces, 
the  type  of  model  to  be  used,  and 
the  time  allowed. 

WAR  GAME  PHASES 

Generally,  our  games  can  be  con¬ 
sidered  as  having  four  phases  — 
preparation,  conduct,  analysis,  and 
report. 

The  first  three  must  be  given 
equal  attention,  since  otherwise  the 
last  is  of  little  or  no  value.  Further, 
each  phase  is  dependent  upon  the 
others  and  all  are  almost  concurrent 
throughout  the  game. 

Our  games  normally  originate 
with  DOD,  JCS,  or  DA  and  are 
directed  assignments  to  STAG  from 
ODCSOPS.  The  pre-game  prepara¬ 
tion  includes  planning,  model  selec¬ 
tion  or  development,  data  collecting, 
and  formulation  of  game  directives. 
This,  of  course,  oegins  immediately 
upon  receipt  of  the  requirement. 
Pre-game  preparation  often  proves 
to  be  one  of  the  largest,  if  not  the 
largest,  single  task  in  the  study. 
Game  factors  and  input  parameters 
can,  and  many  times  do,  number 
in  the  hundreds  or  even  thousands. 
The  time  and  effort  required  in  pre- 
game  research  and  preparation  al¬ 
most  always  equ  ils  or  exceeds  that 
required  for  the  conduct  of  tactical 
play  of  the  game.  These  are  some 


of  the  tasks  that  must  be  accom¬ 
plished:  determination  of  game  ob¬ 
jectives;  definition  of  environment 
and  time  frame;  definition  of  forces 
(both  sides);  construction  of 
scenario;  determination  of  aggrega¬ 
tion  level ;  determination  of  aspects 
to  be  gamed;  and  selection,  con¬ 
struction,  or  modification  of  the 
model. 

At  first  glance,  it  would  appear 
that  some  of  these  items  are  fac¬ 
tors  used  to  organize  the  game. 
True;  however,  in  this  phase,  those 
items  are  addressed  in  greater 
depth  and  in  much  more  detail. 

The  preparation  phase  does  not 
end  once  we  begin  the  next  phase, 
conduct  of  the  game.  Information 
developed  during  the  gaming  phase 
often  requires  modification  of  the 
original  inputs — or  formulation  of 
new  parameters.  Naturally,  every 
effort  is  made  during  the  conduct 
phase  to  adhere  to  the  game  objec¬ 
tives  through  the  use  of  sound  tac¬ 
tical  doctrine  as  it  applies  to  both 
forces.  For  this  we  rely  heavily  ou 
published  documents,  accepted  in¬ 
telligence  estimates,  and  a  continu¬ 
ity  of  player  assignments. 

The  next  phase-analysis — is  a 
continuous  function  concurrent 
with  the  other  phases  of  the  game. 
Analysis  at  this  time  is  directed 
more  to  assuring  that  the  data  be¬ 
ing  generated  are  useful  and  rele¬ 
vant  to  the  specific  questions  posed 
by  the  study  directive.  The  inte¬ 
gration  of  these  separate  conclu¬ 
sions  into  the  terms  of  the  overall 
study  directive  becomes  the  final 
order  of  business  short  of  waiting 
the  report.  Very  often,  results  of 
game  play  require  various  portions 
to  be  replayed,  either  for  validation 
or  to  assess  the  effect  of  some  dif¬ 
ferent  strategy  or  tactic.  Sometimes 
these  replays  are  anticipated;  some¬ 
times  they  are  directed  by  the 
original  directive;  at  other  times, 
they  are  not  apparent  until  game 
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pity  is  under  way  or  completed. 
There  Is  one  question  you  can  be 
sure  of:  What  would  have  hap¬ 
pened  if  .  .  .  ?  We  try  to  have  the 

answer 

I  think  the  interrelation  of  the 
four  phases  can  be  summarized  as 


in  Figure  1.  Note  that  information 
flows  in  both  directions  between  all 
Phaser.  This  is  most  Important  in 

a  successful  study. 

So  far  I  have  discussed  STAG'S 
structure  and  our  general  approach 
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Fig.  1.  Phase  interrelationship. 


to  war  gaming  and  the  vary  impor¬ 
tant  role  of  the  computer.  In  this 
regard,  let  me  re-empha&ize  that  we 
consider  the  man-machine  relation¬ 
ship  as  critical.  That  is,  the  man 
makes  the  tactical  decisions  regard¬ 
ing  the  employment  of  tactical 
forces  available;  the  machine  mere¬ 
ly  accounts  for  the  detailed  compu¬ 
tations  entailed  in  the  interactions 
of  the  forces  and  tabulates  the  re¬ 
sults  which  can  be  expected  from 
these  man-made  decisions.  This  is 
the  underlying  reason  why  we  make 
extensive  use  of  ccmputer-assist 
models  rather  than  of  the  fully 
computerised  types.  Let  us  next 
take  a  look  at  a  hypothetical  war 
game  and  its  methodology. 

A  HYPOTHETICAL  WAR  GAME 
AND  ITS  METHODOLOGY 

During  the  first  part  of  this 
article,  I  briefly  covered  models. 


assessments,  and  game  approach. 
How  these  elements  are  tied  to¬ 
gether  might,  best  be  illustrated  by 
a  look  at  the  methodology  and  mod¬ 
els  we  might  use  in  a  simulated  war 
game.  This  will  be  a  capabilities 
study  which  will  attempt  to  evalu¬ 
ate  Blue’s  ability  to  conduct  tacti¬ 
cal  nuclear  defense  during  1969. 

A  capabilities  study  takes  the 
postulated  threat  in  the  terms  of 
actual  forces  currently  in  existence 
and  evaluates  the  effectiveness  of 
these  forces  to  counter  the  current 
threat.  A  requirements  study,  on 
the  other  hand,  tries  to  determine 
the  number,  type,  and  composition 
of  forces  necessary  to  counu.  a 
postulated  threat. 

Within  the  boundary  conditions 
set  forth  by  the  study  directive, 
tactical  nuclear  war  was  conceived 
a:  Blue  forces  opposing  a  concerted 
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Red  attack.  Blue  would  employ 
whatever  available  meant  necessary 
short  of  general  war  to  deny  Red 
objectives.  In  the  overview,  the 
struggle  would  essentially  devolve 
to  generating  combat  power  by  op¬ 
posing  forces.  The  methodology 
was  designed  to  assess  and  weigh 


the  impact  of  the  interactions  of 
significant  elements  contributing 
directly  to  the  generation  and  ap¬ 
plication  of  combat  power.  These 
factors  were  divided  into  four  gen¬ 
eral  categories  as  shown  in  Fig¬ 
ure  2. 

The  actual  capabilities  in  terms 


Fig,  2.  War  game  criteria. 


of  number,  type,  and  disposition 
for  both  sides  under  each  of  the 
general  categories  shown,  formed 
the  basis  of  the  combat  resource 
potential  available  to  the  two  forces. 
Figure  2  portrays  only  one-hclf  of 
the  continuum.  Through  assessment 
and  measurement  of  actions  and 
interactions,  the  position  cf  the 
forward  edge  of  the  battle  area 
'  FEBA )  can  be  fixed  at  any  point 
in  time.  The  FEBA  position  is  a 
by-product  of  each  assessment. 
The  assessment  also  provides  an 
accounting  of  relative  losses  and 
expenditures  of  available  resources 
producing  combat  potential.  These 


losses  are  computed  and  subtracted 
from  the  appropriate  side’s  re¬ 
sources.  Consequently,  our  yard¬ 
stick  for  the  study  was  constructed 
using  two  criteria  —  the  positional 
identification  of  the  FEBA,  or 
movement,  and  the  residual  capa¬ 
bility  of  each  force  to  continue  gen¬ 
erating  combat  potential. 

In  attempting  to  translate  the 
concept  into  usable  terms,  unfortu¬ 
nately,  it  became  apparent  that  cer¬ 
tain  elements  impacting  on  combat 
power  and  its  application  defy 
quantification  at  the  present  state 
of  the  art.  Such  factors  as  leader¬ 
ship  and  morale,  while  difficult  to 
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evaluate  in  finite  terms  for  even  a 
small  unit  performance  profile,  arc 
virtually  impossible  to  appraise  for 
theater-level  fc.  m,  Similarly,  no 
direct  values  were  assigned  factors 
such  as  communications,  quality  of 
maintenance  support,  training,  and 
weather.  The  effects  of  these  fac¬ 
tors,  though  their  existence  is  rec¬ 
ognized,  were  considered  equal. 

Conversely,  the  ability  to  deliver 
firepower  can  be  measured,  and 
with  a  large  degree  of  validity.  The 
concept  of  combat  power,  as  used  by 
the  study,  consists  essentially  of 
target  acquisition,  weapons  selec¬ 
tion,  delivery  of  fire  in  terms  of 
lethal  area,  and  movement  of  tnose 
forces  employing  firepower.  These 
fa  tors  and  the  physical  sub-ele¬ 
ments  supporting  them  can  be  quan¬ 
tified,  simulated,  and  discretely 
assessed.  As  a  result,  the  magni¬ 
tude  of  opposing  forces  in  these 
terms  became  the  nucleus  of  the 
war  game.  In  analyzing  the  task, 
certain  major  problem  areas  were 
uncovered:  nuclear  effects,  nuclear 
delivery  means,  target  acquisition, 
and  logistic  implications. 

Assessment  of  nuclear  effects 
would  be  required  for  a  large  num¬ 
ber  of  diverse  troop  units  and  logis¬ 
tic  installations. 

The  effect  of  nuclear  weapons 
should  be  assessed  in  conjunction 
with  the  effect  of  conventional 
weapons  during  the  game,  and  the 
ov^r-Il  force  capabilities  of  both 
protagonists  should  be  determined. 

An  accounting  of  nuclear  delivery 
means  and  weapons  by  yield  would 
be  necessary. 

Target  acquisition  and  target 
selection  would  be  the  prime  deter¬ 
minant  for  the  expenditure  of  a 
given  nuclear  yield  and  utilisation 
of  a  particular  delivery  system. 

legist ics  implications  would  be 
paramount  should  the  conflict  con¬ 
tinue  at  theater  level  bevor.d  the 
normal  stockpiles. 


A  determination  was  made  to 
maximize  the  utilization  of  existing 
models  that  could  be  adapted  to  the 
problem  solution.  A  survey  of 
available  computerized  models  re¬ 
veals  no  single  model  would  meet 
all  of  the  established  requirements. 
Therefore,  the  approach  used  was 
to  select  that  which  most  closely 
fulfilled  the  need;  and  then,  using 
this  model  as  the  prime  vehicle,  we 
would  employ  other  models,  rou¬ 
tines,  and  manual  operations  to 
generate  or  up-date  input  data  for 
this  model. 

It  was  decided  that  the  basic 
model  selected  would  have  to  aggre¬ 
gate  combat  forces  at  a  reasonably 
high  level  (at  least  the  division 
level)  while  providing  sufficient  de¬ 
tailed  data  regarding  ground  move¬ 
ment  and  attrition.  Further,  the 
model  must  be  capable  of  simulat¬ 
ing  the  effects  of  nuclear  weapons 
and,  concurrently,  of  integrating 
the  effects  of  conventional  muni¬ 
tions.  Finally,  thw  model  must  pro¬ 
vide  maximum  flexibility  to  the 
garnets  for  the  conduct  of  tactical 
play.  To  meet  these  initial  require¬ 
ments,  the  computerized  differential 
war  gaming  model  Tartarus  was 
selected.  This  model  provides  for 
the  assessment  of  movement  and 
attrition  of  large  land  forces  in  con¬ 
tact.  Force  magnitudes  of  opposing 
elements  are  expressed  in  terms  of 
firepower  potential  (FPP).  The 
FPP  of  each  type  of  weapon  em¬ 
ployed  by  the  force  is  determined 
in  accordance  with  the  definition  of 
FPP:  FPP  is  the  product  of  the 
lethal  area  v,r  equivalent  per  round 
and  the  average  hourly  firing  rate 
in  the  defined  situation  of  a  defen¬ 
sive  force  closely  engaged  with  the 
attacker. 

The  key  phrases  are  "firing  rate" 
and  "defensive  force."  Taking  first 
the  second  one  "defensive  force." 
we  consider  the  firepower  to  be  at 
its  maximum  for  the  defender  and 
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the  target  for  a  defender  (that  is, 
the  attacking  formation/  to  be  mont 
vulnerable.  Therefore,  all  forcee 
start  with  a  basic  firepower  poten¬ 
tial  computed  as  if  they  were  de¬ 
fending.  When  the  two  force*  are 
played  in  Tartarus,  the  first  phrase 
“firing  rate"  becomes  important 
Since  FPP  is  calculated  only  for  a 
defensive  posture,  a  series  of  fire 
rate  modifiers  is  used  internally  by 
Tartarus  to  vary  force  magnitude 
and  to  reflect  firepower  potential  in 
other  tactical  postures  (i.e.,  attack, 
delay,  hasty  defense,  counterattack, 
or  fire  support). 

Tartarus  has  the  capacity  to  ac¬ 
cept  a  theater-level  war  game  of  up 
to  300  units.  Each  unit  can  be  de¬ 
scribed  by  up  to  94  resources  or 
weapon  types.  The  model  combines 
the  weapon  types  into  10  separate 
weapon  classes  (Table  I),  all  with 
an  appropriately  weighted  range 
and  FPP. 

TABLE  I 

TARTARUS  WEAPON  CLASSES 


CLASS 

WEAPONS 

I 

SMALL  ARMS 

n 

MACHINE  GUNS 

m 

AT  WEAPON8 

IV 

TANKS 

V 

MORTARS 

VI 

8HORT  RANGE  ARTY. 

vn 

MEDIUM  RANGE  ARTY. 

vm 

LONG  RANGE  ARTY. 

XX 

MISSILFS 

X 

PERSONNEL 

Class  V,  which  is  Personnel,  dees 
not  contribute  directly  to  FPP. 
Movement  and  attrition  in  the  sim¬ 
ulation  are  functions  of  effective 
fire  received.  The  calculation  of  Are 
received  considers  the  delivery 
unit’s  FPP  based  on  its  resources, 
mission,  and  the  range  to  the  tar¬ 
get  unit. 

Other  considerations  include  sup¬ 
pression  of  ability  to  fire  due  to  in¬ 
coming  fire,  the  firing  unit's  own 
movemrt,  and  the  relative  efficien¬ 
cy  of  et  -h  weapon  class  of  the  tiring 


unit  against  every  other  weapon 
class  of  the  target  unit.  Other  fea¬ 
tures  of  Tartarus  include  barrier 
portrayal  effects  due  to  types  of 
terrain,  and  assessment  of  the  ter¬ 
minal  effects  of  close  air  support 
sorties  and  nuclear  weapons.  Tar¬ 
tarus  also  portrays  movement  delay 
due  to  sudden  large  losses  of  per¬ 
sonnel,  and  has  procedures  for  up¬ 
dating  units  with  persounel  and 
weapon  replacements.  The  informa¬ 
tion  Tartarus  provides  the  player 
teams  can  be  summarized  as  in 
Table  n. 

TABLE  n 

TARTARUS  IV 

1.  MOVEMENT  OF  COMBAT 
FORCES. 

2.  LOSSES  TO  COMBAT  FORCES 
DUE  TO  CONVENTIONAL 
FIRES. 

3.  LOSSES  TO  COMBAT  FORCES 
DUE  TO  NUCLEAR  FIRES. 

4.  ASSESSMENT  OF  EFFECTS  OF 
CLOSE  AIR  MISSIONS  ON  COM¬ 
BAT  FORCES, 

5.  ASSESSMENT  OF  DELAY  IN 
MOVEMENT  ON  COMBAT 
FORCES  DUE  TO  THE  EFFECTS 
OF  NUCLEAR  OB  LARGE 
AMOUNTS  OF  CONVENTIONAL 
FIRES. 

You  will  note  that  I’artarus  Is  a 
ground  battle  model,  and  while  item 
4  indicates  that  the  effects  of  .lose 
air  are  assessed,  this  is  ncl  o  im¬ 
ply  that  Tartarus  djhts  the  air  bat¬ 
tle.  The  air  support  available  to 
each  force  is  manually  competed 
and  then  in  put  to  Tartarus  as  ef¬ 
fective  sorties.  Finally,  the  units  in 
Tartarus  are  of  two  kinds,  maneu¬ 
ver  or  artillery,  both  directiy  pro¬ 
ducing  firepower.  The  impact  of  the 
loss  of  logistics  installations  must 
be  assessed  outside  of  Tartarus. 

With  Tartarus  as  the  focal  point, 
three  other  models  are  also  being 
used  in  the  simulation. 

As  noted  in  Table  II,  inherent  in 
the  logic  of  Tartarus  is  the  capa¬ 
bility  to  assess  the  effects  of  nu- 
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clear  weapons  against  maneuver 
element!  as  they  are  played  in  the 
model.  Briefly,  this  assessment  is 
accomplished  through  a  matrix  con¬ 
taining  values  expressed  as  a  per 
cent  of  loss  to  each  of  the  10  weap¬ 
ons  classes  played  in  Tartarus. 
These  factors  va  '  in  magnitude  by 
yield,  type  unit,  and  the  tactical 
posture  of  the  unit  being  assessed. 
Though  the  application  of  these  fac¬ 
tors  is  inherent  in  the  Tartarus 
logic,  the  derivation  of  specific  fac¬ 
tors  for  each  weapon  yield  each 
type  of  unit,  and  each  tactical  pos¬ 
ture  must  be  accomplished  exter¬ 
nally  and  In-put  into  the  model.  To 


assist  in  the  derivation  of  these  fac¬ 
tors,  the  STAG  routine  Sphinx  was 
used. 

This  model  is  designed  to  assess 
the  damage  respiting  from  the  em¬ 
ployment  of  nuclear  weapons  on 
targets  which  vary  in  sise,  shape, 
and  vulnerability.  Each  target  is 
defined  in  these  terms  and  its  loca¬ 
tion  and  resources  plotted.  Sphinx 
will  accommodate  a  target  array  of 
400  elements,  each  containing  up  to 
99  types  of  .resources.  Each  sub¬ 
element  In  the  array  hi  considered 
a  target  for  assessment:  therefore, 
collateral  damage  from  nuclear 
weapons  is  assessed  against  other 
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Fig  3  Sphln*  array  (maneuver  unit*). 


targets  in  the  same  genera!  area  of 
those  actually  attacked.  Figure  3 
shows  a  division  array  with  some 
of  the  division  sub-eiements  por¬ 
trayed. 

Each  sub-element  is  assigned  its 


TOE  weaponry  in  terms  of  fire¬ 
power  potential.  The  minimum  safe 
distance  for  friendly  forces  com¬ 
mensurate  with  the  yield  of  interest 
was  then  superimposed  on  the  tar¬ 
get  array. 
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This,  In  effect,  places  those  ele¬ 
ments  forward  of  the  line  in  a  nu¬ 
clear  sanctuary  for  targeting  but 
not  for  effects  of  this  yield.  Next, 
those  units  considered  appropriate 
for  attack  by  the  particular  yield 
were  targeted.  These  data  were 
then  in-put  into  the  routine.  Up  to 
this  point,  man  has  done  the  think¬ 
ing.  Now  the  machine  does  the 
work. 

The  weapon  of  interest  as  then 
fired  on  each  selected  target  a  mini¬ 
mum  of  five  times,  randomised  each 
time  for  magnitude,  direction  of 
CEP,  and  target  location  error.  One 
of  the  most  useful  features  of 
Sphinx  is  the  capability  to  sum  and 
average  the  res'ilts  of  repetitive 
strikes  against  a  particular  target, 
while  automatically  restoring  the 
element  to  full  strength  between 
strikes.  Therefore,  the  resulting 
factor  is  the  average  assessment  of 
all  targets  i  t tacked.  These,  in  turn, 
are  individual  results  of  a  five-shot 
average,  and  thus  could  be  used  as 
representative  of  a  “single  random 
shot”  for  the  yield.  When  consider¬ 
ing  the  number  of  targets  for  an 


entire  division  array,  the  statistical 
base  for  each  factor  developed  was 
rather  large.  These  factors,  in-put 
to  Tartarus  as  parameters,  remain 
constant  throughout  the  game. 

The  method  just  described  was 
considered  appropriate  for  the  as¬ 
sessment  of  large  maneuver  units 
ir  s  deterministic  model  such  ae 
Tartarus.  This  is  particular  ly  valid, 
since  the  effects  of  CEP  snd  target 
error  location  randomisation  had 
been  considered  and  accounted  for 
in  the  derivation  of  the  expected 
values.  However,  as  stated  earlier, 
the  war  game  and  subsequent  anal¬ 
yses  should  be  able  to  account  for 
the  finite  use  and  loss  of  nuclear 
delivery  systems.  Further,  there 
should  be  the  capability  of  address¬ 
ing  the  possible  implications  arising 
from  the  use  of  nuclear  weapons 
against  logistic-type  targets.  An¬ 
other  STAG  development,  the  nu¬ 
clear  assessment  routine  (NAR), 
was  used  for  these  purposes.  The 
basic  model  is  essentially  a  circular 
overlap  routine.  It  applies  damage 
radii  by  yield  and  delivery  system 
through  a  rapid  look-up  technique 
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Fig  4  NAR  target  element  nuclear  lehvery  system#  >. 


as  a  per  cent  of  coverage  for  each 
target  element  covered.  Thin  is 
basically  the  same  technique  used 
by  a  prefix  5  officer.  To  illustrate, 
let  us  turn  to  Figure  4. 


Consider  a  target  element  in  this 
size  and  '’hape  and.  for  simplicity, 
as  having  ;ust  two  resources.  After 
computing  CEP,  the  model  selects 
an  actual  ground  zero.  Then  each 
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radius  appropriate  to  the  yield  be-  tion  in  movement  capability  or  fir¬ 
ing  assessed  is  applied,  and  the  ing  rate,  ’ibis  would  be  in-put  to 
total  losses  for  the  unit  are  tabu*  Tartarus. 

lated  —  in  thi®  simplified  case,  ap-  To  aid  in  the  selection  of  targets 
prorimateiy  2d  per  cent  of  the  and  yield  for  :  e  tactical  units,  we 
weapons,  or  1  howitser,  end  ap-  are  using  a  target  acquisition  r*»> 
proximately  75  per  cent  of  the  tine  or  TA K.  This  routine  'Is  baaed 
troops,  or  98.  These  finite  losses  upon  pre-determlned  detection 
are  then  subtracted  from  the  re*  probabilities  which  are  associated 
sources  of  the  appropriate  unit  r  i  with  various  unit  types,  sis&s,  and 
played  in  Tartarus.  In  tactical  distances  from  the  line  of  contact, 
units,  these  losses  affect  the  FFP  The  major  unit  locations  in  Tar- 
of  the  unit  concerned.  Were  this  a  tarns  are  fed  Into  TAR,  where  they 
logistic  installation,  the  resources  are  broken  down  into  their  sub-eie- 
would,  rrturally,  be  different — and  ments  and  positioned  in  their  nor¬ 
th*  impact  of  these  losses  would  mai  employment  dispositions.  This 
have  to  be  translated  into  a  reduc-  positioning  of  the  sub-units  places 


Ftf.  5  TAR  nones 

them  In  one  of  four  surveillance  Tartarus  game.  At  this  point,  wr 

zones,  each  xor  .*  with  a  different  take  the  Tartarus  unit  mission 

detection  probability  by  unit  typ*.  cards  fo *  the  sake  of  interest  and 

Figure  f>  depicts  schematically  -  run  them  through  TAR  to  tuiomat- 

portion  of  the  battlefield  with  the  icallv  iocnie  the  line  of  contact.  The 
four  xejes  defined.  When  potential  mission  cards  also  provide  the  loca- 
t^rgets  are  desired,  we  stop  the  tions  of  a!I  m*  jor  unit*  being 
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played:  in  this  case,  the  divisions. 
Using  the  parent  unit  and  the  line 
of  contest  8  %  reference  points, 
TAR  then  positions  subordinate 
element*  ia  &  realistic  battlefield 
configuration.  Upon  completion  of 
this  updating  process,  TAR  then  ap¬ 
plies  the  pre-determined  probabili¬ 
ties  tp  each  type  of  unit  in  each  zone 
and  then  provides  a  print-out  for 
the  players.  For  example,  if  there  is 
a  90  per  cent  probability  that  mech¬ 


anized  battalions  in  Zone  I  will 
be  detected,  then,  on  the  average, 
five  of  the  six  battalions  shown  will 
be  defected  as  potential  targets. 
The  specific  five  are  determined 
rax;  omly  by  TAR  and  will  appear 
as  targets  on  the  print-outs  fur¬ 
nished  the  player  teams. 

The  players  use  these  lists,  which 
are  sequenced  by  time  of  acquisi¬ 
tion  for  each  target,  to  formulate 
their  respective  nuclear  fire  plans. 
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TARGET  ACQUIS. r?ON  ROUTINE 

SURVIVAL  RnOBASILlTY  HAZARD  IN  A  NUCLEAR  EXCH  ANGE 
NUCLEAR  ASSESSMENT  KOU  TINE 

Fig.  8.  Recapping  the  total  eyatem  oi'  sub-symems. 


These  plans  are  then  executed  in 
either  Tartarus  or  NAR  as  appro¬ 
priate.  Now  let’s  recap  our  total 
system  of  sub-systems.  (See  Fig¬ 
ure  6.) 

With  Tartarus  as  our  basic  too} 
for  the  simulation.  Sphinx  has  pro¬ 
vided  the  discrete  data  being  used 
in  the  nuclear  matrix  for  the  assess¬ 
ment  of  tactical  formations,  The 
discrete  nuclear  assessment  of 
ground  delivery  systems,  logisti 
and  other  fixed  type  targets  is  be¬ 
ing  computed  by  NAR.  and  then  ap¬ 
plied  to  ti.»  Tartarus  play.  Concur¬ 
rently,  TAK  ij  generating  target 


data  for  use  in  both  NAR  arid  Tar¬ 
tarus.  Manually  computed  air  sor¬ 
ties  for  each  side  ore  in-put  as  a 
player  option.  Taking  these  various 
inputs,  and  weighing  and  measur¬ 
ing  their  impact,  Tartarus  then 
translates  the  sum  total  into  a 
meaningful  tactical  portrayal. 

4  few  comments  on  valiui*y  or 
•»  jation.  You  will  note  that  we 
do  not  use  a  completely  stochastic 
approach;  however  neither  is  it 
completely  deterministic.  Various 
pieces  of  the  game  do  involve  vari¬ 
able  ranges  of  values,  and  one  is 
selected,  depending  on  chance,  with¬ 
in  a  defined  probability.  We  do  not 
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attempt  to  create  a  broad  spectrum 
of  answers  matched  against  the  em¬ 
ployment  of  all  or  even  most  of  the 
possible  stochastic  variables.  The 
assessment  using  Tartarus,  for  ex¬ 
ample,  is  deterministic,  but  the  der¬ 
ivation  of  the  nuclear  factors  in¬ 
volves  the  probabili  itic  application 
of  errors  randomly.  The  net  result 
is  that  which  can  logically  be  ex¬ 
pected. 

Our  sensitivity  analyses  are  cen¬ 
tered  on  a  determination  of  ho' 
variations  in  key  parameters  and 
assumptions  would  affect  overall 
results.  These  key  parameters  are 
always  identified  by  specific  docu¬ 
mentation  and  labeled  as  to  their 
origin.  In  all  of  our  games,  we  con¬ 
sider  this  identification  of  uncer¬ 
tainties  as  vital  to  the  overall  study. 
When  time  permits,  and  when  thc- 
situation  dictates,  we  run  “excur¬ 
sions”  with  key  parameters  altered; 
however,  generally  speaking,  the 
valdity  of  our  games  is  focused  pri¬ 
marily  on  the  validity  of  the  input 
parameters.  We  do  not  run  entire 
games  to  establish  a  range  of  an¬ 
swers;  rather,  we  examine  a  range 
of  input  values  and  apply  the  most 
likeiy.  The  results  are  then  repre¬ 
sentative  of  what  will  probably  oc¬ 
cur  given  a  specific  lange  of  pos¬ 
sibilities. 

WASt  GAMING— CALAMI  ?T?RS 
AND  I  .IMITATIONS 

Before  I  summarize,  I  would  like 
to  cover  the  capabilities  and  limita¬ 
tions  of  war  gaming.  There  are 
those  who  consider  war  gaming  a 
waste  of  time  and  totally  useless, 
and  others  who  hail  it  os  a  panacea 
for  all  problems.  The  latter  are 
possibly  more  dangerous  than  the 
lorrr.er,  but  both  are  wrong.  The 
value  of  gaming  lies  somewhere  be¬ 
tween  these  extremes.  We  consider 
gaming  important  to  the  solution 
of  very  complex  operat'ons  research 
problems,  since  it  provides  a  dy¬ 


namic  interplay  between  a  series  of 
choices  among  alternatives,  the 
consequence  of  each  choice,  and  the 
relationship  among  those  events  in 
time.  Basically,  what  this  does  is 
allow  us  to  make  :  relative  evalua¬ 
tion  of  alternatives  in  a  complex 
situation  where  the  outcome  de¬ 
pends  not  only  on  our  choice  but 
also  on  the  choice  made  by  the  op¬ 
position.  In  a  specific  situation,  the 
relevant  factors  can  be  seen  as  part 
of  a  definite  complex  and  be  brought 
into  group  consideration.  This  pro¬ 
vides  an  orderly  vehicle  for  the 
analyst  to  follow  a  complicated 
chain  or  interlocking  chains  of 
events. 

The  many  limitations  of  war 
gaming  fall  into  one  of  two  types. 
First,  those  inherent  in  the  game. 
Second,  those  which  accrue  from 
the  management  cf  the  game.  The 
inherent  limitation  arises  from  the 
fact  that  we  use  a  model  of  a 
real  world  process.  No  model  can 
pcM  sibly  include  all  of  the  charac¬ 
teristics  of  the  real  process.  When 
we  construct  a  model,  then,  we  must 
select  those  properties  or  character¬ 
istics  which  we  believe  are  most 
im4  ortant  for  our  purpose.  In  de¬ 
veloping  the  game,  the  purpose  and 
scope  must  be  kept  clearly  in  focus 
to  identify  the  important  factors 
we  wish  to  represent.  Since  the 
game  is  an  attempt  to  simulate  a 
real  world  conflict,  the  pieces  or 
data  represent  some  element  of  the 
real  world.  The  accuracy  of  the  re¬ 
sults  of  gaining  are  directly  influ¬ 
enced  by  the  accuracy  with  which 
these  pieces  are  represented. 

To  represent  the  important  char- 
tcristics  or  properties  of  the  real 
world,  it  is  necessary  to  establish 
some  quantitative  measure  of  these 
characteristics  or  properties.  This 
i?  done  by  making  use  of  data  from 
such  sources  as  experiments,  field 
tests,  or  con' oat  records.  Unfortu¬ 
nately.  we  cannot  always  obtain  the 
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precise  and  well-founded  data  that: 
we  need.  One  area  in  particular  Is 
an  Important  limitation  which  I 
mentioned  earlier.  We  have  yet  to 
find  a  satisfactory  quantifiable  ex¬ 
pression  for  such  intangibles  as 
leadership,  training,  morale,  shock, 
and  fatigue.  Yet  we  know  such  in¬ 
tangibles  can  have  a  marked  influ¬ 
ence  on  combat  effectiveness.  This 
does  not  mean  we  accept  the  situa¬ 
tion  as  it  is;  quite  the  contrary,  we 
continually  search  for  an  acceptable 
technique. 

The  second  major  category  of 
gaming  limitations  concerns  man¬ 
agement  starting  with  a  failure  to 
clearly  specify  goals  and  objectives. 
As  you  well  know,  any  management 
control  system  must  be  designed  to 
accomplish  a  particular  objective  or 
objectives  according  to  plan,  so  the 
plan  and  subsequent  execution  is 
firmly  linked  to  the  specified  goals. 
It  is  all  too  easy  to  draw  sweeping 
conclusions,  apparently  supported 
by  the  outcome  of  a  game,  when 
critical  tactical  or  strategic  ques¬ 
tions  have  been  forgotten,  ignored, 
or  avoided  by  unrealistic  assump¬ 
tions.  Further,  there  is  always  the 
tendency  to  prove  what  is  desired. 


We  can  partially  avoid  bias  by  a 
well-developed  model  with  objec¬ 
tive  rules.  The  remainder  rests  on 
the  objectivity  of  the  players. 

In  summary,  the  acceptability  of 
any  conclusions  depends  entirely 
upon  how  accurately  the  game  fits 
the  essence  of  the  real  world  prob¬ 
lem  and  how  well  the  game  was 
managed.  While  a  computer  gives 
us  a  great  advantage,  H  does  not 
add  any  magic  ingredient.  We  be¬ 
lieve  that  proper  use  of  war  gaming 
provides  an  extremely  valuable  tool 
for  the  military  planner:  it  is  a 
management  tool  to  aid  in  the  deci¬ 
sion-making  process.  But  it  is  not 
the  ultimate  solution  for  all  mili¬ 
tary  problems.  In  this  regard,  a 
war  game  must  be  constructed  or 
adapted  to  handle  specific  problems; 
otherwise  it  may  not  emphasise  or 
consider  those  factors  mo~t  rele¬ 
vant  to  the  problem.  Even  then,  it 
is  unsafe  to  assume  an  answer  is 
correct  just  because  it  has  been 
war  gamed.  You  wouldn’t  accept 
the  conclusions  in  a  staff  study  un¬ 
less  the  facts  supported  it;  the  re¬ 
sults  of  a  war  game  should  be 
treated  the  same  way.  a 
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It  is  truly  a  pleasure  to  havci  been 
invited  here  to  participate  with  you 
today  in  a  discussion  for  your 
course  in  Army  installation  man¬ 
agement.  The  problem  of  ADP 
management  is  associated  very 
closely,  of  course,  with  the  things 
that  you  have  been  reviewing  and 
studying  for  these  past  couple  of 
weeks.  My  last  opportunity  to  work 
with  the  Army  Management  School 
was  with  the  operations  research/- 
systems  analysis  group.  I  had  the 
benefit  of  working  with  them  in  de¬ 
veloping  their  curriculum,  and  I’ve 
always  enjoyed  my  association  with 
the  school.  This  is  the  first  time 
I’ve  been  invited  to  participate  in 
this  particular  course  and  it’s  cer¬ 
tainly  a  pleasure  for  me. 

Today  I’m  going  to  describe  for 
you  some  of  the  most  significant 
actions  that  have  been  taken  in  the 
past  year  in  Management  Informa¬ 
tion  Systems  and  then  perhaps  pro¬ 
ject  3ome  things  in  the  business  of 
management  systems  that  we  are 
trying  to  get  into  in  the  future.  Be¬ 
fore,  however,  getting  lost  or  get¬ 
ting  involved  in  the  complexities  of 
these  management  systems,  let  me 
tell  a  little  story  with  a  moral 

There  were  two  men  sitting  in  a 
bar  room  one  evening,  one  large, 
one  small.  They  were  sitting  on  ad¬ 


jacent  stools  and  were  contemplat¬ 
ing  a  martini.  Suddenly  the  large 
man.  got  up  and,  giving  the  little 
fellow  a  wallop,  knocked  him  right 
off  hh  chair  onto  the  floor.  "That’s 
karate  from  Korea!"  The  little  fel¬ 
low  shook  his  head,  picked  himself 
up,  and  sfet  down  again.  They  then 
went  on  drinking  their  martinis. 
Pretty  soon  the  big  fellow  got  up 
again;  this  time  he  really  hauled 
off  on  that  little  fellow,  who  did  a 
complete  somersault.  "Judo  from 
Japan!"  This  time  the  little  fellow 
had  some  trouble  getting  up;  he 
staggered  out  the  room.  But  a  little 
later  the  door  opened,  and  in  walked 
the  little  fellow  with  a  package. 
Coming  up  behind  the  big  fellow,  he 
hit  him  with  something  on  the  back 
of  the  head.  The  big  fellow  fell  off 
hie  chair  flat  and  was  out  cold. 
"Bartender,  when  that  big  fellow 
wakes  up,  teU  him  that  was  a  crow¬ 
bar  from  Sears!" 

So  whatever  I  say  today,  gentle¬ 
men,  be  asau^d  that,  often  and  us¬ 
ually,  the  simpit,  straightforward 
systems  are  mere  effective  or  just 
as  effective  as  the  exotic.  Now,  be¬ 
fore  I  move  into  all  of  this,  I’d  like 
to  give  you  a  little  feel  for  the  scope 
of  the  problem,  the  magnitude  of 
the  systems  in  which  *ve  are  in¬ 
volved,  and  the  magnitude  of  the 
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resources  that  we  are  putting  into 
these  systeme  today.  There  has  been 
phenomena)  growth  in  this  area  of 
MIS  in  the  past  eight  years.  At  the 
beginning  of  1962  there  were  about 
15,000  man-years  of  effort  devoted 
annually  to  this  type  of  work.  We 
are  now  rpendirg  about  30,000  man- 
years  of  effort.  In  the  years  ahead, 
about  1973  or  1974,  we  hope  to  level 
off  at  about  35,000  man-years  of 
effort.  Figuring  that  a  division 
force  today  has  about  48,000  men, 
two-thirds  of  the  division  force  is 
engaged  in  this  type  of  activity. 

Now,  as  our  personnel  resources 
have  grown  to  support  the  conver¬ 
sion  of  manual  systems  to  auto¬ 
mated  ones,  so  has  the  number  of 
data  processing  installations.  In 
1962  we  had  about  400  installations 
and  about  170  installed  computers. 
By  the  end  of  last  fiscal  year,  we 
had  about  700  data  processing  in¬ 
stallations  and  about  750  comput¬ 
ers.  Now,  looking  ahead  again  to 
about  1974,  we  project  a  levelling 
off  at  about  900  computers  in  the 
Army.  Why  do  I  say  levelling  off? 
Because  by  that  t<me  we  expect 
that  the  third-generation  equip¬ 
ments  will  have  been  moved  into 
place  and  that  they  should  have 
reasonable  operational  efficiency  at 
that  time. 

To  indicate  the  scope  of  the  ef¬ 
fect  of  our  efforts,  last  year  we 
spent  on  the  order  of  magnitude  of 
$320,000,000  on  automatic?  in  the 
Army.  This  year  we  will  be  ap¬ 
proaching  $360,000,000.  There  will 
come  a  time  when  we  will  be  level¬ 
ling  off  at  about  $420,000,000  while 
we  are  going  through  the  side-by- 
side  operation  of  second-  and  third- 
generation  equipments. 

When  I  first  learned  about  this 
tremendous  resource  expenditure 
that  was  going  on,  I  was  d reply 
worried  aa  to  how  I  could  assure 
that  we  were  getting  a  fair  value 
for  the  tremendous  resources  that 
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were  being  spent,  and  this  I  will  ad¬ 
dress  in  a  few  minutes.  But  these 
increases  in  growth  have  not  gone 
unnoticed  by  the  highest  levels. 
Close  interest  Is  now  being  spent 
on  these  expenditures  by  the  Office 
of  the  Secretary  of  Defense,  the 
Bureau  of  the  Budget,  the  Congress, 
and  even  the  President  personally. 
Congress  follows  our  ADP  manage¬ 
ment  through  the  Subcommittee  on 
Census  and  Statistics,  which  is  part 
of  the  Post  Office  and  Civil  Service 
Committee  of  the  House.  This  com¬ 
mittee  also  holds  hearings  periodi¬ 
cally  on  the  management  of  ADP 
systems  in  the  government.  Other 
committees  address  specific  areas. 
For  example,  the  House  Appropria¬ 
tions  Committee  is  currently  re¬ 
viewing  ADP  costa  in  connection 
with  the  1970  budget  and  we  testi¬ 
fied  recently  before  that  Budget 
Committee.  Pending  before  the 
Senate  Committee  of  Government 
Operations  is  a  bill  introduced  by 
Senator  Montoya,  a  Democrat  of 
New  Mexico,  that  would  establish 
a  five-man  board  to  review  all  pro¬ 
posed  procurements  for  ADP  for 
the  Federal  Government.  This  bill 
would  have  all  executive  agencies 
and  departments  submit  their  pro¬ 
posals  on  ADP  equipment  selections 
to  the  board,  withholding  procure¬ 
ment  action  until  they  give  the  nod 
in  favor  thereon.  This  would  fur¬ 
ther  delay  trie  installation  of  our 
third-generation  types  of  equipment 
and  systems  for  an  additional  un¬ 
specified  number  of  months. 

The  General  Accounting  Office 
has  shown  tremendous  interest  in 
the  work  of  the  service*  *nd  other 
elements  of  government,  and  in  the 
past  several  weeks  the  Office  of  the 
Assistant  Vice  Chief  has  had  to 
brief  20  of  its  people  on  our  efforts. 
I  think  that  they  were  very  favor¬ 
ably  impressed  with  the  philosophy 
that  we  are  now  exercising  in  the 
management  of  these  systems. 
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And,  finally,  there  is  one  other 
agency  of  government  that  la  whole¬ 
heartedly  and  very  actively  in¬ 
volved  in  thia  buaineaa  of  ADP 
hardware;  thia  ia  the  General  Ser¬ 
viced  Adminiatration.  Under  Pub¬ 
lic  Law  89306,  the  Brooke  Bill,  they 
were  given  the  reaponaibility  for 
managing  the  aelection  of  comput¬ 
ers  for  government -wide  applica¬ 
tion,  and  in  thia  past  summer  they 
have  elected,  under  the  law,  to  do 
all  fin/ 1  price  negotiations  for  any 
element  of  government  buying  two 
or  more  of  any  kind  of  computer. 
This  has  resulted  in  a  six-  to  eight- 
month  delay  in  the  award  of  con¬ 
tracts  for  hardware  systems.  I  want 
to  say  that  one  time  last  October, 
the  Army  had  some  16  seta  of  con¬ 
tracts,  numbering  about  125  indi¬ 
vidual  computers,  pending  these 
final  negotiations  by  the  GSA.  I  do 
not  want  to  leave  the  impression 
that  the  GSA  is  not  responsive  to 
our  needs,  because  it’s  just  that 
they  were  not  staffed  to  accomplish 
these  tremendous  amounts  of  nego¬ 
tiations  that  were  necessary.  So 
they,  at  our  request,  delegated  back 
some  of  these  final  negotiations  to 
us,  and  we  are  about  getting  over 
this  workload  hump  that  we  had. 
Now  at  Headquarters  DA,  the  in¬ 
creased  attention  given  to  informa¬ 
tion  systems  and  ADP  management 
has  resulted  in  organizational  re¬ 
alignments.  and  the  need  for  addi¬ 
tional  resources  and  the  complexity 
of  managing  these  systems  was  fui  - 
ther  recognized. 

Today,  as  it  has  been  since  1963, 
the  top-level  Army  management  of 
our  computer  systems  is  at  the  level 
of  Chief  of  Staff.  We  today  have  a 
group  of  about  115  people  that  are 
involved  in  this  job  of  managing  all 
aspects  of  computers  and  computer- 
related  activities.  This  can  be  com¬ 
pared  with  the  Navy,  where  man¬ 
agement  of  computers  is  done  at 
the  Secretariat  level,  and  with  the 


Air  Force,  where  it  is  handled  by 
the  Comptroller  of  the  Air  Force. 

Now  having  given  you  a  back¬ 
ground  of  the  magnitude  of  the 
problem  and  the  interests  of  the 
various  elements  of  government  in 
our  computer  activities,  let  me  go 
into  the  accomplishments  of  this 
past  year. 

In  the  fall  of  1967,  the  Army 
staff,  spurred  by  General  Johnson, 
realized  that  there  was  something 
lacking  in  the  Management  Infor¬ 
mation  Systems,  that  throughout 
the  Army  major  systems  were  going 
on,  being  designed,  being  program¬ 
med,  on  an  individual  hauls  without 
a  total  framework  within  which  to 
develop  a  network  of  related  sys¬ 
tems.  This  is  the  reason  why  Gen¬ 
eral  Johnson  had  us  start  a  study 
called  The  Study  of  Management 
Information  Systems  Support  (SO- 
MISS).  Notice  again  we  say  that 
in  1967  we  had  $323,000,000  devoted 
to  tvis  effort,  The  $50,000,000  for 
contract  effort  is  included  in  that 
$323,000,000.  Now,  ADP  policy 
guidance  from  higher  authority  is 
clearly  stated.  The  key  point  in 
terms  of  the  SOMISS  study  is  that 
standardization  is  mandatory  for 
all  systems  which  have  multi-activ¬ 
ity  application  opportunities  This 
requires  a  centralized  system-design 
machine  programming  at  the  high¬ 
est  level  pertinent  to  system  appli¬ 
cation. 

The  Secretary  of  Defense  has 
used  the  term  “multi-activity  sys¬ 
tems.”  The  term  that  we  use  in  the 
Army  today  is  "multi-command  sys¬ 
tems,”  By  multi-command  systems 
we  mean  systems  that  have  appli¬ 
cation  in  more  than  one  major  army 
command.  An  example  is  the  morn¬ 
ing  report  system.  It  would  not  be 
appropriate  for  the  Army  to  con¬ 
tinue  to  design  monv  g  report  ADP 
systems  throughout  the  worid 
CONARC  to  design  its  own,  USA- 
REUR  to  design  its  own,  and  the 
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Pacific  command  ita  own.  There¬ 
fore,  it  is  envisioned  that  these 
should  all  be  centralteed-designed ; 
once  the  design  and  programming 
is  finished,  then  it's  extended  by  a 
centralized  organization  and  used 
world-wide,  thereby  insuring  that 
this  system  has  to  be  maintained 
and  supervised  only  from  one  point. 

This  is  the  basic  problem  that 
was  addressed  in  the  Study  of  Man  ¬ 
agement  Information  Systems  Sup¬ 
port.  Some  major  shortcomings 
were  found  by  this  study  to  exist 
today.  In  the  Pentagon,  planning 
and  management  for  systems  was 
being  handled  by  three  distinct  of¬ 
fices,  the  Office  of  the  Vice  Chief, 
the  Comptroller,  and  the  ACSFOR. 
Second,  there  was  no  basic  philoso¬ 
phy  as  to  who  would  be  responsible 
for  developing  requirements  deter¬ 
mination.  In  most  instances,  when 
an  individual  system  was  author¬ 
ized  to  be  designed  or  programmed, 
it  was  left  up  to  a  contractor  large¬ 
ly  to  determine  what  it  was  that 
the  Army  needed  and  what  the 
manager.*-  needed,  to  give  them  a 
program  to  achieve  an  end  result, 
and  then  to  proceed  right  on  with 
the  design  and  programming  of 
that  system.  As  I  will  outline  in  a 
few  minutes,  now  this  is  also  being 
brought  into  an  organized  control. 

Systems  were  developed  world¬ 
wide  in  various  locations  and,  final¬ 
ly,  there  was  no  central  place  from 
which  the  Army  installation  com¬ 
mands  could  be  given  technical  sys¬ 
tems  support  in  developing  their 
A  DP  specifications  or  in  designing 
•heir  programs. 

I  would  like  to  point  out  some  of 
the  changes  that  have  come  about 
in  the  past  year.  As  of  mid-July 
1968,  the  Management  Information 
.Systems  Directorate  (MISD)  has 
all  responsibility  at  one  location  for 
all  matters  pertaining  to  the  ap¬ 
proving  of  systems  and  specula¬ 
tions,  of  going  out  to  vendors  to 


solicit  proposals  and  oi  evaluating 
those  proposals,  monitoring  the 
civil  service  and  military  ADP  pro¬ 
grams.  and  so  forth. 

The  U.  S.  Array  Computer  As¬ 
sistance  Support  and  Evaluation 
Command  (USACASAEC),  located 
at  Fort  Myer,  does  the  evaluation 
and  proposal  work.  These  are  the 
people  who  will  be  available  on  a 
world- wide  basis  to  assist  the  indi¬ 
vidual  commands  in  working  with 
their  systems  requirements  and  fea¬ 
tures. 

The  U.  S.  Army  Computer  Sys¬ 
tems  Command  will  replace  the 
Army  Data  Field  Systems  Com¬ 
mand  (at  Fort  Belvoir),  which  has 
been  in  being  for  about  four  years, 
involved  in  the  design  and  program¬ 
ming  of  army  field  systems  (by  this 
I  mean  responsibility  for  the  divi¬ 
sion  level  and  the  corps  level  for 
tactical  systems).  The  organization 
will  be  redesignated  the  U.  S.  Army 
Computer  Systems  Command.  A 
ceremony  will  be  held  at  Fort  Bel¬ 
voir  at  which  time  the  Computer 
Systems  Command  will  be  officially 
launched.  The  organization  within 
the  present  calendar  year  will  grow 
in  size  from  about  300  people  to 
about  1,400.  At  Fort  Belvoir  we  are 
going  to  centralize,  in  terms  of  the 
design  of  these  systems,  about  700 
people,  and  then  on  a  phased  basb, 
on  July  1,  October  1,  and  January 
1,  1970,  the  command  will  be  taking 
over  groups  of  designers  and  pro¬ 
grammers  in  various  locations  in 
the  world  to  centralize  the  systems 
design. 

Now,  the  basic  decisions  on  this 
study  were  made  by  General  John¬ 
son  on  July  1  of  this  past  year. 
Then,  as  you  will  recall.  General 
Westmoreland  came  in  to  take  Gen¬ 
eral  Johnson’s  place.  General  Pal¬ 
mer  came  in  to  take  Genera!  Ab¬ 
rams  place  and,  because  of  the 
magnitude  of  the  impact  of  these 
changes  that  were  proposed  it  was 
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vary  necessary  for  our  new  Chief  of 
Staff  and  Vice  Chief  of  Staff  to  read 
into  and  to  discuss  this  considerable 
change  with  the  Army  Staff.  On 
the  25th  of  October,  General  Palmer 
convened  in  the  War  Room  all  the 
senior  commanders  and  senior  staff 
members  of  the  Pentagon  and  re¬ 
viewed  tbiS  concept.  The  reaffirma¬ 
tion  was  made  by  the  Department 
of  the  Army  on  the  25th  of  October 
with  respect  to  the  centralized  sys¬ 
tem. 

In  thisdecision.it  was  determined 
that  the  Army-in-the-fleld  system, 
that  is  the  TACFIRE  (Tactical  Fire 
Direction  System)  and  the  Combat 
Service  Support  System,  systems 
whose  design  had  been  under  way 
for  several  years,  should  oe  brought 
together  with  the  resource  manage¬ 
ment  systems  that  were  being  de¬ 
veloped  independently,  such  as  the 
COCOAS  (CON ARC  Class  One  Au¬ 
tomated  System)  and  CASS  A 
(CONARC  Automated  Systems 
Support  Agency)  systems  (under 
CONARC),  the  COSMOS  system 
(being  developed  by  Sixth  Army), 
and  the  like. 

We  were  tasked,  then,  in  late 
October  by  the  Vice  Chief  of  Staff 
to  develop  the  plan  for  the  forma¬ 
tion  of  this  new  command.  This  plan 
included  the  following  items.  The 
AR  10-9,  published  recently,  very 
carefully  spells  out  the  relationship 
between  this  command  and  the 
major  commanders  and  the  Army 
Staff.  The  DA  pamphlet  18  series 
will  be  published  in  th.  next  few 
weeks;  this  is  a  tremendously  de¬ 
tailed  paper  that  specifies  and  lays 
out  the  Mfe  cycle  management  for 
A  DP  systems. 

The  Commanding  General  of  this 
new  command  has  two  hats;  he’s  a 
commander  in  his  own  right  and 
he's  also  project  manager  for  hard¬ 
ware  and  software  development.  He 
received  this  charter  from  tb*’’  Sec¬ 
retary  of  the  Army  We  have  iden¬ 


tified  the  various  programs  that  will 
come  under  this  command  on  a 
multi-command  basis.  As  it  now 
stands,  the  COCOAS  and  COSMOS 
come  under  the  command  as  of  1 
July;  the  PERM  AC  APS  and  the 
USARPAC  designers,  as  of  1  Octo¬ 
ber;  and  the  Supply  and  Mainte¬ 
nance  Agency  for  Europe,  as  of  1 
January  1970.  This  plan  WfS  com¬ 
pleted  at  the  end  of  January  and 
on  the  27th  of  February  was  ap¬ 
proved  by  the  Department  of  fhe 
Army.  The  new  command  was 
established  and  in  December  there 
was  an  augmentation  of  79  people. 
As  of  May  1,  there  is  an  additional 
augmentation  of  875  people. 

I  have  outlined  the  responsibili¬ 
ties  for  projects  worldwide.  There 
are  approximately  1,400  people  that 
will  be  under  this  command  in  the 
current  calendar  year. 

Now  let  us  look  at  another  area 
of  the  master  planning  of  these 
ADP  systems.  There  was  the  con¬ 
cept  established  back  in  1963  that 
persisted  until  1967  that  the  Army 
should  develop  a  single  massive  data 
bank  in  the  Pentagon  for  the  use 
of  the  Army  Staff.  All  related  in 
formation  was  to  be  stored  and  kept 
up  to  date,  and  this  concept  per¬ 
sisted  for  about  four  years.  During 
that  time,  no  one,  however,  was  able 
to  document,  to  determine  just  what 
it  is  that’s  supposed  to  be  kept  in 
this  single  data  bank  and  how  to 
keep  it  up  to  date.  About  two  years 
ago,  that  philosophy  was  changed, 
and  today  we  have  the  philosophy 
that  there  are  thirteen  functional 
areas  and  that  each  of  the  Deputy 
and  Assistant  Chiefs  of  Staff  in  the 
Pet.  agon  -the  DCSPER,  DCSLOG. 
COA,  and  so  forth  is  responsible 
for  the  development  of  the  data 
bank  in  the  area  he  is  primarily 
responsible  for.  There  are  thirteen 
functional  areas,  and  in  these  areas 
there  are  today  some  150  ADP  sys¬ 
tems  that  are  either  in  being  and 
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operational  or  in  advanced  states 
of  development  and  slated  to  be 
finished  in  the  months  and  years 
ahead. 

Now  the  job,  of  course>  is  to  re¬ 
late  these  systems,  so  that  we  can 
manipulate  information  back  and 
forth  and  extract  from  one  and  com¬ 
plement  another.  This  is  the  activity 
that  we  are  engaged  in  today,  to 
insure  that  these  systems  are  so 
designed  to  permit  us  to  have  this 
flexibility.  Last  December  we  had 
approved  by  the  Vice  Chief  of  Staff 
what  was  called  an  interim  master 
plan.  It’s  a  document  of  some  65 
to  70  pages  that  outlines  how  we 
would,  by  August  1960,  analyse  and 
relate  these  systems  into  a  cohesive 
Management  Information  System. 
Unless  we  have  a  master  plan  that 
can  relate  these  150  systems,  we 
will  not  develop  the  integrated  cap¬ 
ability  that  we  need  to  draw  from 
these  several  functional  data  banks. 
The  task  that  we  have  undertaken 
is  today  quite  extensive.  We  have 
brought  together  specialists  from 
the  offices  of  the  DCSLOG,  DCSPER, 
And  some  of  the  major  commands  in 
order  to  do  this  relationship  study, 
and  I'm  hopeful  that  ir  August  we 
can  complete  this  plan.  The  First 
Array  ADP  Master  Plan  was  ap¬ 
proved  in  October  1W*9  world¬ 
wide  drain  oution  will  be  made  in 
November  I960. 

I’d  just  like  to  make  an  outline 
01  the  various  parts  of  the  program 
that  we  are  engaged  in.  (See  Table 
I.)  As  for  Roman  numeral  three, 
the  resource  aummary,  we  will  make 
a  summary  of  the  total  resources 
that  we  envisioned  by  years  to  be 
required  to  complete  these  efforts. 
Under  Reman  numertl  four,  we  will 
state  the  objectives  of  ifce  func¬ 
tional  chiefs  and  the  major  com¬ 
manders  as  to  what  it  is  they  hope 
to  gain  from  these  inte*.  ited  sys¬ 
tems.  Under  Roman  numeral  seven, 
the  systems  development  program. 


TABLE  I.  OUTLINE  OF  AMIS 
MASTER  PLAN 

I.  INTRODUCTION 

II.  C  of  SA  GUIDANCE 

HI.  RESOURCE  SUMMARY 

IV.  OBJECTIVES 

V.  MAJOR  ACCOMPLISH¬ 
MENTS 

VI.  PLANNING  GUIDANCE 

Vn.  SYSTEMS  DEVELOPMENT 
PROGRAM 

vni.  PROGRAM  MGT.  &  TECH¬ 
NICAL  SUPPORT 

DC.  FUNCTIONAL  RESOURCE 
PROGRAMS 

X.  PROGRAM  BUDGET 
REQUIREMENTS 

every  one  of  the  150  individual  sys¬ 
tems  is  being  analyzed  to  determine, 
as  precisely  as  we  can,  the  people 
and  dollar  resources  that  will  be 
required  to  finished  the  individual 
cystems  through  the  development 
phase  and  then  what  they  will  re¬ 
quire  in  resources  to  operate  them. 
From  this  study  o-  these  150  sys¬ 
tems,  it  will  be  quite  apparent  that 
we  cannot  continue  all  the  systems ; 
therefore,  priorities  will  have  to  be 
er.tabiisbed ;  some  will  haye  to  be 
set  aside. 

Under  item  eight  program  man- 
agea-icut  ana  technics.!  support,  we 
have  ooverai  studies  going  on.  The 
SOMJSS  was  one  of  these.  Another 
is  ADPREP  (Army  Data  Processing 
Resource  Estimating  Procedures). 
When  a  new  system  is  started,  'here 
is  great  difficulty  in  defining  its 
length  or  what  it  is  that  we  will 
need  in  resources  in  order  to  develop 
and  operate  it.  Therefore,  a  resource 
management  study  is  under  way  in 
this  area  to  improve  our  system 
development  estimating  procedures. 
Finally,  under  item  ten,  we  are  try¬ 
ing  to  place  this  review  of  restore-;  a 
required  -n  nr.  annual  basis  so  that 
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by  August  of  this  year,  we  will  be 
able  to  begin  an  annual  cycle  of 
events  that  is  consistent  with  the 
budget  cycle  in  order  to  program 
the  funding  requireu  for  these  sys¬ 
tems  along  with  the  Army  budget. 

When  we  complete  our  master 
plan,  and  along  with  the  new  com¬ 
mand  that  we  have  formed,  under 
the  Army  General  Staff  we  will 
have  established  so-called  Informa¬ 
tion  Systems  Offices  (ISO's).  These 
offices  are  responsible  for  coordi¬ 
nating  all  ADP  design  activities  in 
each  of  the  functional  areas.  We 
believe  that  by  virtue  of  the  master 
plan,  the  formation  of  the  new 
command,  and  the  establishment  of 
the  Information  Systems  Offices, 
for  the  first  time  the  Army  will  get 
a  handle  on  the  management  of  the 
considerable  resources  invoivea  in 
these  systems. 

Before  I  move  on,  I  would  like  to 
digress  *:>r  a  minute.  I  understand 
that  we  have  a  nurse  present  today. 
I’d  like  to  tell  a  story.  It  seems  that 
there  was  a  man  who  had  been  in 
the  hospital  for  a  considerable 
period  of  time.  He  was  very  ill,  had 


been  for  some  weeks,  but  was  now 
recuperating.  He  was  pretty  well 
fed  up  because  every  moral ng  at 
5 :30  a  busier  sounded,  lights  v.  ent 
on,  and  he  was  expected  to  have  his 
breakfast.  Then  there  came  various 
tests  and  so  forth;  this  was  routine, 
day  after  day.  One  morning,  sure 
enough,  at  5:30  the  busier  sounds 
and  the  nurse  comes  in  very  cheer¬ 
ful.  An  attendant  brings  in  his  tray 
with  eggs,  some  grapefruit  juice, 
bacon,  and  coffee.  In  comes  another 
attendant  with  a  bottle  for  a  urine 
specimen.  Everything  is  program¬ 
med.  This  morning,  he’s  Just  tired 
of  the  whole  operation,  so  hi  puts 
the  grapefruit  juke  into  the  urine 
bottle.  Then  he  goes  ahead  and 
enjoys  his  breakfast.  A  little  while 
later,  in  comes  the  nurse  to  say, 
"Good  morning.  How  is  everything 
today  ?”  He  says,  "Fine.’’  Then  she 
says,  "Did  you  enjoy  your  break* 
fast  ?”  "Yes.”  Seeing  the  specimen 
bottle,  she  exclaims,  "Oh,  my  good¬ 
ness,  1  must  call  the  doctor  right 
away!”  He  says, "What’s  the  mat¬ 
ter.  nurse?” "Look,  look  at  it!  It’s 
seedy!”  Ht  takes  k  back  from  her 
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and,  drinking  it,  says,  “Oh,  don’t 
worry  about  that.  Let’s  just  pass 
it  through  once  more.’’ 

As  for  the  Office  of  the  Assistant 
Vice  Chief,  I’d  like  to  put  my  office 
in  perspective  with  the  several  of¬ 
fices  that  exist  there.  (See  Figure 
I  .)  Under  the  Office  of  the  Assistant 
Vice  Chief  is  my  office,  the  Man¬ 
agement  Information  Systems  Di¬ 
rectorate.  Additionally,  there  is  the 
Coordinator  of  Army  Studies,  the 
Force  Planning  Analysis  Director¬ 
ate,  and  the  Weapon  Systems  Anal¬ 
ysis  Directorate.  There  is  also  the 
US  Army  Management  Systems 
Support  Agency.  This  organization 
has  a  360/50  computer  with  about 
375  people  to  support  it  in  the  base¬ 


ment  of  the  Pentagon  to  do  ACS- 
FOR’s  and  the  Assistant  Vice 
Chief’s  processing  requirements. 

Now  I  would  like  to  just  briefly 
look  at  the  makeup  of  my  own 
office,  MISD.  (See  Figure  2.)  When¬ 
ever  there’s  need  for  information 
dealing  with  computers  on  manage¬ 
ment  information  systems,  we  have 
all  the  responsibilities  that  are  con¬ 
cerned  with  that.  The  Plans  and 
Projects  Office  is  the  master  plan¬ 
ning  group;  the ADSAF  ( Automatic 
Data  Systems  within  the  Army  in 
the  Field)  Management  Office  is 
primarily  interested  in  those  sys¬ 
tems  relating  to  division  and  corps 
tactical  operations.  (NOTE:  This 
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Fig.  2.  Organiz'T.won  of  the  Management  Information  Systemii  Directorate 


groui)  has  recently  been  reder.ig- 
nated  as  the  Tactical  Support  Sys¬ 
tems  Group.)  The  Management  ani 
Policy  Group  writes  the  Am  y  Reg¬ 
ulations  ti.  the  18  series;  here  is 
where  the  (5,500  people  in  the  Army 
Civilian  ADR  Career  Program  are 


managed;  also  the  military  special¬ 
ist  program,  which  includes  313 
military  officers  The  Headquarters 
DA  Systems  Group  integrates  the 
A  DP  systems  that  exist  at  the  Pen¬ 
tagon  level.  The  .4rm<,  *  an ctumal 
Systems  Group  is  responsible  for 
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the  management  of  the  Armywide 
systems  —  COCOAS,  COSMOS,  and 
a  hundred  more  like  it.  The  Infor¬ 
mation  Sciences  Group  does  re¬ 
search  and  development  for  ADP. 
Finally,  there  is  the  Computer  Sys¬ 
tems  Support  and  Evaluation  Com¬ 
mand,  This  is  a  relatively  small 
organization  that  evaluates  con¬ 
tractual  proposals  and  makes  rec¬ 
ommendations  to  me  for  a  given  set 
of  hardware  to  satisfy  approved 
specifications.  Such  recommenda¬ 
tions  then  go  to  the  Assistant  Sec¬ 
retary  of  the  Army  for  Financial 
Management  for  approval.  This 
organization  is  in  the  process  of 
increasing  ita  staff  to  216  people, 
and  they  will  provide  the  worldwide 
support  that  I  mentioned  earlier. 

Now  I’d  like  to  take  a  few  min¬ 
utes  to  go  through  four  or  five  in¬ 
dividual  programs  in  which  we  are 
involved.  The  Army’s  wholesale 
logistics  system,  NAPALM  (Na¬ 
tional  ADP  Program  for  AMC  Lo¬ 
gistics  Management),  is  the  largest 
of  all  of  our  systems.  A  good  many 
millions  have  been  spent  in  this 
area  in  the  past  four  years.  The 
Army  Logistics  Management  Sys¬ 
tems  Agency  at  St.  Louis  is  design¬ 
ing  this  system  on  a  centralized 
basis.  It  presently  has  a  staff  of 
about  400  people  which  will  expand 
to  1,000  in  the  next  two  years.  The 
basic  35  NAPALM  programs  will 
be  extended,  starting  with  USA- 
AVSCOM  (US  Army  Aviation  Sys¬ 
tems  Command)  in  April  1970.  We 
now  are  on  a  realistic  schedule,  and 
by  the  end  of  calendar  year  1971, 
all  NICP’s  will  be  operating  their 
hardcore  systems  on  a  standard 
systems  basis. 

The  COSMOS  (Centralization  of 
Supply  Management  Opera!*  as) 
that  b.as  been  under  design  in  the 
Presidio  for  the  past  three  years. 
There  are  major  changes  raking 
place  in  this  area  today.  This  sys- 
.em  would  propose  to  take  central¬ 


ized  supply  management  from  all 
class  1  installations  and  centralize 
it  at  five  CONUS  armies.  This  ap¬ 
proach  io  now  being  re-studied  and 
evaluated  in  view  of  the  Chief  of 
Staff's  views  of  accomplishing  man¬ 
agement  at  the  lowest  level  con¬ 
sistent  with  the  application.  I  am 
of  the  belief  that  there  will  be  con¬ 
siderable  changes  made  to  the 
COSMOS  approach  in  the  months 
ahead.  COCOAS  is  the  CONARC 
Class  One  Automated  System.  We 
have  finished  the  design  and  pro¬ 
gramming  for  personnel  activities 
for  a  class  1  installation  supply 
system  and  an  administrative  sys¬ 
tem  for  the  management  of  Army 
schools,  and  within  the  next  120 
days  we  should  Irish  the  financial 
management  package. 

It  is  my  judgment  that,  about  the 
first  of  the  calendar  year,  the  IBM 
360  model  30’s  will  begin  finding 
their  way  into  the  class  1  installa¬ 
tions. 

Finally,  there  is  the  Combat  Serv¬ 
ice  Support  System  (CS3).  This  is 
another  very  major  system  that  ha3 
been  under  way  for  about  four 
years;  this  is  where  we  are  auto¬ 
mating  the  division  and  corps  tacti¬ 
cal  requirements.  At  the  present 
time,  the  1st  and  2nd  Armored  Divi¬ 
sions  at  Fort  Hood  and  the  III  Corps 
are  in  the  process  of  loading  their 
computers.  These  are  the  mobile 
360  40s,  and  I'm  of  the  opinion  that 
by  September  of  this  year  these  two 
divisions  will  both  be  partially  au¬ 
tomated.  I  do  not  me8n  to  say  that 
they  will  all  b°  in  final  form;  far 
from  it.  I  think  that  it’s  probably 
two  years  off  before  we  extend  be¬ 
yond  those  two  divisions  into  all  of 
our  other  divisions. 

Of  the  systems  that  I  have  men 
tinned,  all  except  NAPALM,  i.o.,  the 
wholesale  logistics  system,  which 
is  command-unique  to  the  Army 
Me.  oriel  Command,  will  be  trans¬ 
ferred  to  the  new  V.  S.  Army  Com 
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puter  Systems  Command  by  1  July 
1969  for  centralized  design  and  pro¬ 
gramming.  As  a  result  of  the 
SOMISS  staff  consolidation  we  have 
also  taken  over  into  my  shop  the 
responsibility  tor  the  administra¬ 
tion  of  the  Army  Civilian  ADP 
Career  Program  and  the  Military 
Specialist  Program.  In  this  area  we 
have  today  about  6,500  civil  serv¬ 
ants  and  the  grades  15,  14.  13,  and 
12  are  receiving  intensive  manage¬ 
ment  in  an  effort  to  assist  these  in¬ 
dividuals  in  getting  into  the  posi¬ 
tions  where  their  expertise  can  best 
be  used.  We  are  trying  very  hard 
now,  or  we  will  very  shortly,  to  put 
together  a  group  of  people  of  this 
top  group  in  the  12, 13, 14, 15  grades 
who  would  be  willing  to  make  moves 
on  occasion  for  various  periods  of 
time  to  assist  the  Army  in  its  ADP 
problems  on  a  world-wide  basis. 
This,  of  course,  is  an  entirely  volun¬ 
tary  thing.  In  the  military  area, 
we  have  today  313  military  officers 
who  are  signed  up  under  the  spe¬ 
cialist  program.  These  men,  on 
every  other  tour,  come  back  to  ADP- 
related  activities.  In  the  enlisted 
field,  we  have  about  9,000  enlisted 
men  who  are,  by  and  large,  moved 
from  one  ADP-related  activity  to 
another. 

Finally,  I’d  like  to  mention  one 
research  effort  that  we  have  under 
way,  one  which  I  think  is  extremely 
important.  As  you  can  appreciate, 
today  we  have  a  number  of  major 
vendors.  It’s  true  that  most  of  our 
systems  are  IBM,  because  the  selec¬ 
tions  for  mo^t  of  these  systems  were 
made  years  ago.  But  today  we  have 
increasing  numbers  of  the  ECA, 
CDC,  UNIVAC,  Burroughs,  and 
other  systems,  and  we  arc  rapidly 
advancing  from  second-  to  third- 
generation  systems.  In  the  design 
of  centralized  systems,  it  is  very 
difficult  today  in  fact,  impossible 
to  design  a  system  jus*  once,  one 
that  can  then  be  used  interchange¬ 


ably  with  different  vendors’  equip¬ 
ments  and  the  various  models  that 
they  are  involved  in.  So  we  are 
spending  considerable  effort  in  try¬ 
ing  to  develop  a  means  whereby  we 
can  develop  a  Generalized  Data 
Management  Systems  package. 

What  do  I  mean  by  tiiis?  It  in¬ 
volves  three  things.  Basically,  what 
we  want  to  do  is  to  design  and  pro¬ 
gram  a  system  once  and  have  it 
applicable  and  fully  utilized  in  each 
of  the  various  types  of  equipment 
in  use  in  the  Army.  First,  we  are 
developing  a  very  detailed  specifi¬ 
cation  which  organizes  the  files 
which  will  be  developed  in  future 
systems  so  that  all  files  for  all  sys¬ 
tems  are  developed  with  ?  standard 
approach.  Second,  regarding  CO¬ 
BOL,  which  is  our  basic  business 
language  today  and  which  we  are 
largely  using  for  our  Army  au¬ 
tomated  systems,  we  have  a  further 
standardization  effort  to  improve 
its  versatility.  We  only  need  one 
other  thing.  For  each  vendor’s 
equipment  there  will  be  operating 
software  that  will  take  this  im¬ 
proved  standardized  language  and 
convert  it  so  that  it  can  then  be 
used  to  translate  existing  programs 
for  each  of  the  major  vendors’ 
equipments.  Since  there  is  consider¬ 
able  size  difference  between  each  of 
the  systems,  by  core  size,  we’ll  prob¬ 
ably  have  to  have  a  small,  medium, 
and  large  conversion  package  for 
the  operating  system  for  each  piece 
of  hardware.  The  successful  achieve¬ 
ment  of  this  standardized  data  man¬ 
agement  package  is  extremely  im¬ 
portant  to  the  Army  as  well  as  to 
the  other  Services. 

In  conclusion,  I’d  like  to  ieave  a 
few  thoughts  with  you.  The  age 
of  the  computer,  and  its  results  and 
impact  upon  our  management  proc¬ 
ess,  is  not  coming;  it  is  with  us 
today.  The  extent  of  the  Army’s 
commitment  to  the  automation  of 
management  information  systems  is 
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so  pervasive  today  in  the  Army 
struct  ure  that  it  reaches  all  organ- 
(rational  echelons.  The  major 
changes  in  the  management  of  ADP 
systems  that  have  been  brought 
about  in  the  past  year  will  greatly 
improve  ail  capabilities  to  more  ac¬ 
curately  control  our  resources  in 
the  years  to  come.  Finally,  in  the 
various  types  of  activities  in  your 
assignments,  the  work  in  which  you 
are  engaged,  you  must  all  meet  the 
challenge  to  understand  and  to  ap¬ 
preciate  the  use  of  these  automated 
systems. 

All  this  adds  up  to  the  fact  that 
computers  are  totally  devoid  of  in¬ 


telligence.  It’s  the  people  who  per¬ 
mit  them  to  be  their  masters  or 
develop  them  so  that  they  can  be 
used  as  their  tools.  They  are  simply 
tools  to  support  our  intellectual 
capacities.  The  new  thrust  and  the 
key  to  success  is  for  managers  first 
to  devote  the  considerable  time 
that’s  necessary  on  their  part  to  de¬ 
termine  the  information  require¬ 
ments  that  they  believe  are  needed 
to  assist  them  in  managing  their 
requirements  and  activities.  Once 
they  determine  the  information  they 
need,  then  it’s  soon  enough  to  get 
into  the  aspect  of  designing  and 
programming  the  software.  □ 
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PART  ONE 

MANAGING  AN 
INDUSTRIAL  COMPLEX 

The  subject  that  I  will  discuss  is 
one  that  is  very  important  to  us 
in  the  Data  Systems  Division  of 
Litton  Industries,  Inc.:  How  to 
efficiently  and  profitably  manage  an 
industrial  complex  in  these  days  of 
fast  economic  and  technological 
change.  We  have  developed  at  Lit¬ 
ton  a  set  of  management  concepts 
designed  to  accommodate  and  even 
capitalize  on  these  changes.  Our 
success  or  failure  in  these  endeavors 
may  perhaps  best  be  evaluated  by 
inspection  of  our  earnings  reports. 

Many  of  the  management  prin¬ 
ciples  and  procedures  that  we  em¬ 
ploy  are  quite  similar  to  those  of 
other  companies  in  the  same  or  re¬ 
lated  fields.  Supplementing  these 
tried  and  true  techniques,  however, 
are  certain  fundamental  concepts  of 
program  management  that  we  be¬ 
lieve  to  bo  unique  in  our  industry. 
It  is  these  new  and  unusual  tech¬ 
niques  that  I  will  emphasize  in  my 
discussion.  These  concepts  may 
very  well  not  bo  directly  applicable 
to  governmental  organizations  such 
as  Army  units.  We  believe  they  are 
worthy  of  your  consideration,  how¬ 
ever.  and,  at  the  very  least,  this 


discussion  should  provide  some 
added  insight  into  the  inner  work¬ 
ings  of  an  industrial  concern  such 
as  ours  and  thus  help  to  better  ex¬ 
plain  what  makes  us  tick. 

Litton  Industries,  Inc.  is  a  large, 
diverse  corporation  that  is  active 
in  a  broad  spectrum  of  business 
areas,  each  of  which  requires  a 
special  set  of  management  methods. 
In  the  limited  space  available,  I 
could  not  possibly  describe  how 
even  a  few  of  the  over  100  divisions 
that  go  to  make  up  Litton  Indus¬ 
tries  conduct  their  business.  In¬ 
stead,  I  will  restrict  my  discussion 
to  the  management  operations  of 
that  part  of  Litton  that  I  represent: 
the  Data  Systems  Division  (DSD): 
I  will  show,  however,  that  all  Litton 
divisions  operate  on  the  basis  of 
certain  fundamental  management 
principles  that  have  provided  the 
basis  for  Litton's  phenomenal  suc¬ 
cess  in  American  business.  At  DSD, 
we  have  taken  those  principles  and 
adapted  them  to  our  area  of  busi¬ 
ness:  that  of  tactical  mi’itary  elec¬ 
tronic  systems. 

Let  me  begin  by  quickly  taking  a 
look  at  Litton  Industries  as  a  whole. 
From  a  modest  beginning  about  16 
years  agoasa  supplier  of  specialized 
microwave  vacuum  tulies,  Litton 
has  grown  into  an  industrial  giant 
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that  now  ranks  44th  hi  Fortune 
magazine’s  list  of  U.  S.  industries. 
Our  gross  sales  last  year  exceeded 
$1.85  billion;  this  year  we  expect 
to  gross  well  ovei  $2  billion.  We 
employ  106,000  people  in  38  states 
and  35  countries  around  the  globe. 
Our  products  vary  from  business 
machines  to  nuclear  submarines, 
from  microwave  ovens  to  inertial 
navigation  systems.  Although  we 
started  out  primarily  as  a  military 
supplier,  we  have  been  gradually 
expanding  into  a  number  of  indus¬ 
trial  and  consumer  business  areas, 
such  that  our  military  work  cur¬ 
rently  represents  approximately 
30%  of  our  total  business  volume. 
Approximately  half  of  Litton's  cor¬ 
porate  growth  has  resulted  from 
acquisition,  the  other  half  is  at¬ 
tributable  to  the  internal  growth  of 
individual  divisions. 

The  diversity  of  Litton's  business 
interests  is  illustrated  in  Figure  1. 
Note  that  divisions  operating  in  re¬ 
lated  or  complementary  business 
areas  are  formed  into  groups,  the 
activities  of  each  group  being  moni¬ 
tored  by  a  corporate  vice  president. 
Most  of  our  military  work  is  con¬ 
centrated  in  the  Defense  and  Space 
Systems  Group,  of  which  my  or¬ 
ganization,  Data  Systems  Division, 
is  a  major  part. 

Litton’s  growth  to  its  current 
position  is  a  well -documented  fact. 
But  how  did  it  happen?  Why  has 

itton  been  able  to  maintain 
healthy  and  sustained  growth  when 
other,  similar  industrial  concerns 
have  not?  What  are  the  unique 
management  concepts  and  princi¬ 
ples  that  have  nurtured  and  sup¬ 
ported  this  growth? 

To  my  mind,  the  characteristics 
of  lutton  Industries,  Inc.,  that 
uniquely  set  it  apart  from  other 
corjwraiions  can  be  summarized  in 
three  simple  phrases:  Structured 
Growth  Entrepreneur  Concept 
Division  Autonomy.  Let  me  brief¬ 


ly  define  these  phrases  and  show 
how  they  fit  into  the  Litton  man¬ 
agement  picture. 

A  number  of  years  ago,  some 
unidentified  Wall  Street  business 
analyst  coined  the  term  '  conglom¬ 
erate”  in  attempting  to  describe 
Litton’s  business  interests.  Since 
that  time,  the  term  has  come  to  be 
applied  to  any  corporation  that  is 
active  in  diverse  and,  from  super¬ 
ficial  inspection,  unrelated  fields. 
The  term  "conglomerate”  also  seems 
to  be  applied  only  to  corporations 
that  have  achieved  their  business 
preeminence  in  recent  years.  It  is 
often  overlooked  that  many  of  the 
largest,  most  conservative,  and,  in¬ 
cidentally,  slowest  growing  corpora¬ 
tions  in  the  U.  S.  today  were  orig¬ 
inally  put  together  through  the 
haphazard  combination  of  many 
small  companies,  in  a  pattern  far 
less  efficient  than  that  used  by  many 
of  today’s  so-called  "conglom¬ 
erates.”  And  in  the  last  year  or 
two,  the  impression  seems  to  have 
gotten  around  that  "conglomerates” 
are  managed  by  wild-eyed  specula¬ 
tors  whose  financial  manipulations 
are  the  cause  of  every  business 
downturn  that  may  hit  our  national 
economy. 

I  will  not  attempt  here  to  defend 
the  con glomerates  in  American 
business  today,  or  even  to  argue 
whether  Litton  should  properly  be 
termed  a  conglomerate.  The  im- 
po-tant  point  is  that  the  unnamed 
business  analyst  failed  to  recognize, 
in  his  superficial  inspection,  a  unique 
characteristic  of  Litton’s  business 
activity  that  of  “structured 
growth.”  And  by  that  I  mean  that 
Litton's  growth  was  no  accident, 
but  rather  the  result  of  a  plan  to 
add  to  the  structure  of  the  company 
in  such  a  way  that  the  overall 
strength  and  profitability  of  the 
corporation  are  enhanced.  The  proc¬ 
ess  is  exactly  analogous  to  the 
‘systems  approach”  that  has  been 
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DSD  orgamzationa1  structuie.  Fig.  4.  New  program  development. 


so  successfully  applied  in  the  de¬ 
velopment  of  military  systems,  and 
was  in  fact  adapted  from  Litton’s 
long  experience  aa  a  supplier  of 
military  systems.  The  systems  ap¬ 
proach  involves  the  definition  of  a 
need  {whether  for  a  military  system 
or  a  product  to  satisfy  a  consumer 
demand),  a  careful  analysis  of  re¬ 
quirements  to  determine  what  the 
system  must  do  to  meet  the  need, 
the  determination  of  the  optimum 
approach  for  satisfying  those  re¬ 
quirements,  and,  finally,  the  formu¬ 
lation  and  implementation  of  a  plan 
to  turn  the  system  concept  into 
reality  in  an  efficient  and  profitable 
fashion.  In  the  same  way  as  the 
propulsion  subsystem  of  a  military 
aircraft  forms  an  integral  part  of 
the  overall  weapons  system,  so  a 
particular  Litton  division  forms  an 
integral  part  of  the  overall  struc¬ 
ture  of  the  corporation. 

This  concept  may  perhaps  be  best 
illustrated  by  Litton’s  acquisition  in 
1961  of  the  Ingalls  Shipbuilding 
Company  of  Pascagoula,  Mississip¬ 
pi,  at  a  time  when  the  American 
shipbuilding  industry  was  at  its 
lowest  ebb  in  our  nation’s  history. 
It  was  generally  concluded  in  busi¬ 
ness  circles  at  that  time  that  Litton 
was  off  its  corporate  rocker.  What 
the  critics  had  failed  to  recognize 
was  that  a  market  did  in  fact  exi3t 
for  new  and  modern  surface  vessels 
that  could  be  operated  efficiently  in 
these  days  of  high  labor  costs,  and 
that  through  the  application  of  sys¬ 
tems  engineering  techniques  such 
ships  could  be  designed  and  built 
cheaply  enough  to  beat  out  foreign 
competition.  The  rest  is  history. 
Litton  is  now  building  a  new  $130 
milium  highly-automated  shipyard 
in  Pascagoula  that  will  shortly  be¬ 
gin  producing  advanced  naval  and 
maritime  vessels.  Through  the  ap¬ 
plication  of  the  “structured growth" 
corrupt,  Litton  has  not  only  estab¬ 
lished  a  strong  position  in  a  profit¬ 


able  business  area,  but  has  helped 
revive  a  previously  dying  industry. 

According  to  Webster,  an  en¬ 
trepreneur  is  “one  who  organizes, 
manages,  and  assumes  the  risks  of 
a  business  or  enterprise.”  Here, 
then,  is  an  important  characteristic 
of  a  Litton  executive.  He  not  only 
manages  his  organization,  but  in 
accepting  his  assignment  he  know¬ 
ingly  and  forthrightly  accepts  the 
risks  involved  in  running  that  or¬ 
ganization  in  a  profitable  fashion. 
He  exercises  his  managerial  author¬ 
ity  without  interference  or  control 
from  his  corporate  superiors.  If  he 
performs  well,  he  is  rewarded  pro¬ 
portionately  to  his  degree  of  success. 
If  he  cannot  hack  it,  as  evidenced 
by  the  need  for  interference  or  cor¬ 
rective  action  from  higher  corporate 
levels,  then  the  manager  is  simply 
relieved  and  replaced.  His  motiva¬ 
tions  are  thus  the  same  as  those 
of  the  classical  entrepreneur  whose 
business  survival  or  failure  is  de¬ 
pendent  on  his  own  personal  ca¬ 
pability  and  accomplishments. 

Closely  related  to  the  entrepreneur 
concept  is  that  of  division  auton¬ 
omy.  Each  of  the  many  divisions 
comprising  Litton  Industries  is,  in 
ail  essential  respects,  a  small  com¬ 
pany  operating  in  its  particular 
business  areas.  Each  division  presi¬ 
dent  organizes  his  division  as  he 
sees  fit,  competes  for  business  on 
the  open  market,  conducts  his  pro¬ 
grams  in  whatever  fashion  he  con¬ 
siders  most  efficient,  and  keeps 
track  of  his  own  financial  position. 

Each  division  constitutes  an  in¬ 
dependent  profit -ar.d- loss  center 
within  the  corporation,  and  the  divi¬ 
sion  president's  performance  is 
judged  by  his  balance  sheet.  The 
corporate  staff  sets  overall  corpora¬ 
tion  policy  and  provides  legal  and 
patent  services  to  the  divisions.  The 
translation  of  corporate  policy  into 
operating  directives  and  procedures 
is  i,  rt  up  to  the  division  president. 
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As  a  result  of  the  concept  of 
division  autonomy,  the  division 
president  actually  has  more  freedom 
of  action  than  is  provided  most 
corporation  presidents,  since  he 
does  not  have  to  go  to  a  board  of 
directors  for  approval  of  his  busi¬ 
ness  decisions.  If  he  wishes  to  make 
a  substantial  investment  in  a  new 
product  line  or  business  area,  for 
example,  he  is  free  to  do  so,  as  and 
when  he  considers  appropriate.  As 
a  result,  Litton  divisions  are  gen- 
er-ally  characterized  by  their  ability 
to  respond  quickly  to  businese  op¬ 
portunities,  to  a  degree  unique  in 
American  business  today. 

PART  TWO 

THE  DATA  SYSTEMS  DIVISION 

Having  discussed  some  of  the 
management  philosophies  of  Litton 
Industries  as  a  whole,  let  me  now 
consider  how  these  concepts  are 
applied  within  a  particular  division 
such  as  DSD.  As  an  introduction 
to  my  discussion,  I  will  begin  by 
briefly  describing  who  we  are  and 
what  we  do. 

A  Dual  Capability 

As  shown  in  Figure  2,  Litton  DSD 
operates  both  as  a  prime  contractor 
for  major  military  systems  and  as 
a  supplier  of  military  products  or 

black  boxes."  We  have  found  this 
dual  capability  to  be  an  important 
contributor  to  our  success  in  the 
highly  competitive  military  system 
business.  There  are  some  companies 
that  have  specialized  in  the  analyti¬ 
cal  aspects  of  system  design,  to 
the  point  where  their  people  have 
lost  their  feel  for  the  practicalities 
of  system  implementation.  Simi¬ 
larly.  many  companies  become  so 
preoccupied  with  "black  boxes" 
that  they  lose  the  capability  to  in¬ 
tegrate  such  equipment  to  form 
efficient  military  systems.  In  plan¬ 
ning  our  business  activities,  we 


constantly  strive  to  maintain  a 
healthy  balance  between  these  ma¬ 
jor  capability  areas. 

Since  our  formation  in  1958,  DSD 
has  concentrated  heavily  in  the  field 
of  tactical  command  and  control 
systems  for  all  the  U.  S.  military 
services.  Such  systems  currently 
comprise  over  half  our  business 
volume.  In  recent  years  our  work 
in  the  field  of  digital  switching  and 
control  systems  has  expanded  ap¬ 
preciably,  as  advanced  techniques 
for  digital  da. a  communications  are 
developed.  Although  our  activities 
in  the  areas  of  reconnaissance  and 
intelligence  systems  and  undersea 
warfare  systems  are  relatively  re¬ 
stricted  at  nresent,  we  expect  these 
areas  to  expand  substantially  over 
the  next  decade. 

As  would  be  expected,  our  product 
lines  are  closely  related  to  the  types 
of  systems  we  produce.  We  are  a 
foremost  supplier  of  militarized 
microelectronic  general-purpose 
data  processors.  In  addition ,  we  de¬ 
sign  and  build  special-purpose  com¬ 
puters  for  efficient  processing  of 
raw  sensor  data.  Specialized  dis¬ 
play  subsystems  that  provide  the 
primary  man  /machine  interfaces  in 
our  systems  from  a  very  important 
part  of  our  product  lines.  And 
finally,  we  produce  a  variety  of  data 
communications  and  ancillary  de¬ 
vices  to  meet  our  military  custo¬ 
mers’  needs. 

It  should  be  obvious  from  *he 
foregoing  discussion  that  we  are 
a  ‘‘high  technology*’  industry.  Be¬ 
cause  of  the  rigid  demands  imposed 
upon  our  systems  in  military  opera¬ 
tions,  a  high  degree  of  engineering 
refinement  is  required.  Sucri  char- 
acteristics  as  efficient  functional  de¬ 
sign,  h;gh  reliability,  ease  of  opera¬ 
tion  and  maintenance  in  the  field, 
and  the  ability  to  survive  and  prop¬ 
erly  operate  in  ..everely  hostile  en¬ 
vironments  are  important  attributes 
of  our  prod  icts.  To  gain  these*  ca- 
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pabilities  requires  the  accumulation 
of  a  great  deal  of  design  experience 
and  the  application  of  a  broad 
variety  of  technical  talents.  Of  the 
3,800  full-time  employees  of  DSD, 
for  example,  over  1,100  hold  degrees 
in  engineering,  physics,  mathe¬ 
matics,  and  other  professional  and 
scientific  disciplines. 

The  demanding  nature  of  our 
business  also  requires  special  pro¬ 
duction  capabilities.  For  example, 
our  manufacturing  facilities  include 
a  highly-automated  set  of  machines 
tnat  produce  printed -circuit  c',**oa 
in  quantities  of  hundreds  of  thou¬ 
sands.  At  the  other  end  of  the 
spectrum,  we  maintain  facilities  for 
assembling  and  testing  complex 
command  and  control  systems,  each 
of  which  may  incorporate  over  6 
million  individual  electronic  com¬ 
ponents.  Because  of  strict  military 
requirements  on  our  products,  ex¬ 
tremely  high  standards  of  quality 
and  workmanship  ar^  imposed.  Al¬ 
though  ve  subcontract  for  substan¬ 
tial  portions  of  our  systems  wher¬ 
ever  efficiency  and  economy  dictate, 
we  must  nevertheless  be  prepared 
to  accommodate  customer  require¬ 
ments  that  only  we  can  fulfill. 

D8D  Organisational  Structure 

How,  then,  do  we  apply  Litton’s 
management  concepts  to  our  own 
division  operations  ?  These  concepts 
are  implicit,  though  perhaps  not 
self-evident,  in  the  DSD  organisa¬ 
tional  structure  shown  in  Figure  3. 
Let  me  briefly  outline  how  they 
apply. 

DSD  is  comprised  of  three  types 
of  organisations :  (l)  R  group  of 
program  offices,  that  direct  and  con¬ 
trol  the  individual  military  pro¬ 
grams  ‘.hat  constitute  our  business 
ba«e,  (2)  two  strong  functional  or¬ 
ganizations  that  provide  the  tech¬ 
nical  ( Engineering'1  and  production 
'Operations)  capabilities  required 
to  carry  out  those  programs,  and 


(3)  a  group  of  support  organiza¬ 
tions  that  provide  supporting  serv¬ 
ices  to  all  these  activities.  These 
organizations  are  called  direc¬ 
torates,  and  are  individually  headed 
up  by  a  group  of  vice  presidents 
who  report  directly  to  our  division 
president,  Jim  Mellor. 

Program  office  activitien  are  di¬ 
vided  between  two  organizations : 
Advanced  Programs,  which  I  direct, 
and  the  Program  Management  di¬ 
rectorate.  The  separation  of  author¬ 
ities  between  these  two  organiza¬ 
tions  is  a  simple  one*  Advanced 
Programs  is  responsible  for  the 
successful  acquisition  of  new  busi¬ 
ness  programs,  and  Program  Man¬ 
agement  is  responsible  for  the 
efficient  execution  of  those  pro¬ 
grams  after  the  award  of  a  defini¬ 
tive  development  and/or  production 
contract.  Because  Advanced  Pro¬ 
grams  operates  at  the  “froDt  end” 
of  the  business  in  close  contact  with 
our  military  customers,  our  program 
offices  are  organized  along  service 
lines.  These  program  offices  are 
supplemented  by  two  specialty 
groups,  the  Analysis  Laboratory 
and  the  Advanced  Technology  Lab¬ 
oratory,  which  support  the  program 
managers  in  conducting  operations 
research  studies,  conceptual  system 
design  analyses,  and  advanced  R&D. 

The  program  offices  comprising 
the  Program  Management  director¬ 
ate  are  organized  so  as  to  carry  out 
all  activities  associated  with  partic¬ 
ular  DSD  programs.  Each  program 
office  director  is  vested  with  total 
responsibility  for  managing  his  pro¬ 
gram  within  the  cost,  schedule,  and 
technical  performance  constraints 
imposed. 

We  see  here  illustrated,  then,  one 
of  the  afore-mentioned  Litton  man¬ 
agement  principles.  The  division 
president  is,  of  course,  an  entre¬ 
preneur  in  all  respects.  The  en¬ 
trepreneur  concept  does  not  stop 
there,  however,  but  actually  extends 
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down  into  both  the  Advanced  Pro¬ 
grams  and  Program  Management 
organizations.  Each  program  direc¬ 
tor  is  himself  an  entrepreneur  op¬ 
erating  within  the  environment 
established  by  the  division  president 
and  his  associated  directorate  vice 
president.  His  performance  is  meas¬ 
ured  in  terms  of  how  much  money 
he  spends  to  get  his  job  done,  how 
he  meets  his  schedules,  and  the 
degree  to  which  he  meets  hie  cus¬ 
tomer's  contractual  requirements. 
How  he  goes  about  carrying  out  his 
responsibilities  is  up  to  him.  He  is 
free  to  contract  with  Engineering 
for  technical  services  and  with  Op¬ 
erations  for  production  services,  if 
he  wishes.  Since  he  is  vested  with 
full  make-or-buy  authority  on  his 
program,  however,  he  has  available 
to  him  the  alternate  of  subcon¬ 
tracting  with  outside  companies  for 
the  services  he  requires  rather  than 
securing  those  services  from  in- 
house  functional  organizations.  This 
concept  of  strong  program  office 
management  based  on  entrepre¬ 
neurial  motivations  is  one  that  has 
been  evolved  at  OSD  over  a  period 
of  years,  and  hns  contributed  ma¬ 
terially  to  our  current  business 
stature. 

Note  that  the  Engineering  direc¬ 
torate  is  organized  along  product 
area  lines,  rather  than  the  more 
conventional  technical-group  ap¬ 
proach.  This  is  to  say,  a  particular 
engineering  department  contains 
within  itself  all  the  talents  required 
to  completely  engineer  a  class  of 
products  such  as  computers,  display 
systems,  etc.  The  more  usual  or¬ 
ganizational  approach  would  place 
all  electrical  designers  in  one  de¬ 
partment,  all  mechanical  designers 
in  another  etc.  Through  the  prod- 
uc‘  area  approach,  each  department 
iovelops  a  strong  capability  in  its 
specialty  area  that  enhances  the 
division’s  overall  design  strength 
and  permits  individual  engineers  to 


advance  in  their  chosen  specialty 
fields.  This  approach  also  makes  it 
easy  for  a  program  director  to  ne¬ 
gotiate  with  Engineering  for  pre¬ 
cisely  the  products  or  subsystems 
that  he  requires  to  make  up  his 
particular  program. 

Our  Operations  directorate  in¬ 
cludes  two  major  manufacturing 
facilities,  one  located  within  our 
division  complex  in  Van  Nuys,  Cali¬ 
fornia,  and  the  other  in  Sadi  Lake 
City,  Utah.  The  Salt  Lake  City 
plant  is  specially  laid  out  for  high- 
volume  production  of  small  assem¬ 
blies  such  as  printed-circuit  cards, 
while  the  Van  Nuys  plant  specializes 
in  the  fabrication  and  assembly  of 
large  systems.  Separate  operations 
control,  quality  control,  and  ma¬ 
teriel  procurement  functions  are 
maintained  at  both  plants. 

We  see  here,  then,  anothe-  -v. 
ample  of  the  application  of  .t? 

Litton  management  concept :  of 

planning  for  "structured  grov,tn." 
Since  individual  program  offices, 
Engineering  product-area  depart¬ 
ments,  and  manufacturing  facilities 
form  essentially  separate  entities 
within  the  division,  we  have  the 
built-in  capability  for  efficient 
growth  in  any  required  ixeas  while 
still  maintaining  the  integrity  of 
the  overall  management  structure. 
If  business  conditions  so  dictate,  it 
is  an  easy  process  to  split  out  a 
group  of  individual  program  offices, 
engineering  departments,  and  pro¬ 
duction  facilities  to  form  a  whole 
new  division  which  can  then  operate 
as  an  entirely  independent  corporate 
entity.  This  type  of  growth  by 
spawning  new  divisions  from  parent 
divisions  is  strongly  encouraged  by 
Litton  management,  and  is  greatly 
fa  ilitated  by  our  organizational 
structure. 

The  Program  Dirt,  tor 

I  have  previously  commented  on 
the  importance  of  the  individual 
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program  director  in  Litton  JSD’s 
concept  of  management.  Let  me 
now  briefly  consider  what  we  look 
for  in  a  program  director,  and  what 
we  expect  of  him. 

Since  all  of  our  income  derives 
from  military  contracts  and  since 
we  place  total  responsibility  for 
contract  performance  within  the 
hands  of  our  individual  program 
directors,  it  follows  that  the  sum 
total  of  our  division’s  business  suc¬ 
cess  is  determined  by  how  well  our 
program  directors  conduct  their 
business.  Our  primary  requirement 
of  a  program  director  is  that  be 
he  a  competent  businessman,  that 
is,  an  entrepreneur.  More  so  than 
in  most  industries,  however,  the 
complexities  of  modern-day  military 
8}  stems  programs  require  unusual¬ 
ly  broad  capabilities  in  our  program 
directors.  Each  must  form  a  very 
close  association  with  his  military 
customer  in  order  to  fully  compre¬ 
hend  the  complexities  of  the  cus¬ 
tomer’s  operational  rt  quirements, 
to  the  point  where  the  program 
director  knows  almost  as  much 
about  the  military  application  of 
the  proposed  system  as  does  its 
ultimate  user.  When  he  fully  un¬ 
derstands  the  problem,  the  program 
director  is  then  ready  to  apply  his 
technical  and  analytical  talents  to 
devising  the  best  approach  to  solv¬ 
ing  the  problem.  Having  defined  the 
approach,  he  then  plans  an  efficient 
ind  cost-effective  program  for  im¬ 
plementing  the  required  system. 

The  program  director  then  puts 
on  his  salesman's  hat  and  goes  out 
to  soil  the  program,  I  might  men¬ 
tion  parenthetically  here  that  it  he 
has  established  close  rapport  and 
maintained  liaison  with  ms  cus¬ 
tomer  in  previous  phases  of  the 
program,  his  planned  solution 
should  generally  have  been  pro-sold 
before  a  proposal  >s  ever  written. 

Once  the  v,  rk  statement  and 
other  contract  provisions  have  beer 


negotiated  and  the  contract  has 
been  awarded,  the  program  director 
then  proceeds  to  carry  out  the  pro¬ 
gram.  Here  he  works  within  the 
limits  of  the  cost,  schedule,  and  per¬ 
formance  requirements  imposed  by 
the  contract.  His  responsibility  for 
the  program  is  not  relieved  until 
the  required  products  or  systems 
have  actually  been  delivered  and 
accepted  by  the  customer,  and  all 
contractual  obligations  have  been 
fulfilled. 

Throughout  the  entire  process  of 
program  initiation,  execution,  and 
eventual  conclusion,  the  program 
director  maintains  close  supervision 
of  the  profitability  aspects  of  the 
program.  Through  a  sophisticated 
cost  accounting  and  management 
information  system,  he  is  kept  con¬ 
tinually  appraised  on  actual  versus 
planned  cost  status.  At  the  present 
time,  99%  of  DSD’s  business  is 
contracted  on  a  firm  fixed  price  or 
fixed  price  incentive  fee  basis.  It  is 
evident,  then,  that  the  program 
director’s  day-to-day  financial  man¬ 
agement  of  his  program  has  a  direct 
impact  on  the  overall  profitability 
of  the  division. 

Although  this  thread  of  manage¬ 
ment  continuity  extends  throughout 
the  life  of  a  program,  we  have  found 
that  a  somewhat  different  operating 
environment  and  set  of  management 
controls  is  appropriate  at  different 
phases  in  the  program.  For  this 
reason,  our  program  office  activities 
at  DSD  have  been  split  between  the 
Advanced  Programs  and  Program 
Management  directorates  in  the 
manner  shown  in  F.gure  4.  For 
purposes  of  illustration  and  to  dem¬ 
onstrate  our  concept  of  operation, 
I  have  chosen  two  Army  programs 
that  may  be  of  interest.  The  first 
of  these  os  TACFIRE,  a  tactical 
f  t  direction  system  program  to 
.utomate  all  of  thf  Army’s  field 
a.tillery  functions. 
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TACFIRE  Program 

Litton  DSD  is  serving  as  prime 
contractor  tor  TACFIRE,  under  the 
direction  of  the  Automatic  Data 
Field  Systems  Command  located  at 
Fort  Belvoir.  We  actually  began 
work  on  TACFIRF  iany  years  ago, 
through  the  medium  of  early  system 
studies.  We  then  competed  for,  and 
won,  a  contract  to  participate  in  the 
TACFIRE  contract  definition,  or 
CD,  program.  Upon  the  completion 
of  the  competitive  CD  phase,  we 
were  selected  in  December  1967  as 
the  winning  contractor  to  carry  out 
all  subsequent  development,  test, 
and  production  phases  of  the  pro¬ 
gram. 

Up  to  this  point,  the  program  re¬ 
mained  the  responsibility  of  the 
TACFIRE  program  office  in  the  Ad¬ 
vanced  Programs  Directorate.  Upon 
award  of  the  TACFIRE  develop¬ 
ment  and  production  contract,  the 
TACFIRE  program  office,  along 
with  all  members  of  i>;s  staff  and 
with  its  responsibilities  unmodified, 
was  transferred  to  ihe  Program 
Management  Directorate  with  no 
interruption  of  work.  The  TACFIRE 
system  is  currently  well  along  in  its 
development  phase,  and  all  work 
is  proceeding  according  to  plan. 

TOS  Program 

Let  us  now  consider  Ihe  second 
of  these  illustrative  programs.  Here 
I  have  chosen  the  Army's  Tactical 
Operations  System,  or  TOS  pro¬ 
gram,  which  also  comes  under  the 
direction  of  ADFSC.  Our  w'ork  on 
TOS  actually  began  during  the 
TACFIRE  contract  definition  pro¬ 
gram  in  1967.  in  that  our  CD  con¬ 
tract  required  that  we  consider  TOS 
and  TACFIRE  system  requirements 
jointly  and  configure  the  TACFIRE 
equipments  and  computer  programs 
for  maximum  commonality  lie  tween 
both  systems.  Since  that  time,  we 
have  been  conducting  system  design 
studies  on  TOS,  taking  advantage 


of  the  work  being  performed  on  the 
TACFIRE  development  program. 
Should  the  Army  award  a  contract 
to  Litton  for  the  TOS  development / 
production  program,  it  would  be 
our  plan  to  transfer  responsibility 
for  the  program  to  the  Program 
Management  directorate  in  the  same 
manner  as  was  done  on  the  p-evious 
TACFIRE  program. 

TMs  example  illustrates  a  number 
of  important  management  concepts. 
It  first  shows  the  ease  with  which 
"technical  transfusion"  can  b^  ac¬ 
complished  between  Advanced  Pro¬ 
grams  and  Program  Management. 
It  also  shows  how  the  results  of 
the  analysis  and  design  work  per¬ 
formed  by  Advanced  Programs  on 
one  project  is  transferable  to  a 
later  one.  And,  perhaps  most  im¬ 
portant,  it  shows  how  program  con¬ 
tinuity  can  be  maintained  by  the 
transfer  of  program  office  personnel 
between  the  two  directorates.  In 
actual  fact,  there  is  a  continuous 
cycling  of  personnel  between  these 
organizations.  Managers  may  begin 
their  program  office  careers  in  the 
early  phases  of  a  program,  follow 
the  program  through  its  later  pro¬ 
duction  and  support  phases,  and 
then  recycle  back  to  Advanced  Pro¬ 
grams  to  take  on  a  new  program. 
We  consider  this  flexibility  ir,  being 
able  to  assign  program  personnel 
to  various  jobs,  in  accordance  with 
their  individual  talents  and  personal 
desires,  to  be  an  important  attribute 
of  our  management  system. 

Inner  Working*  of  * 

Typical  Program  Office 

Let  me  now  briefly  consider  the 
inner  workings  of  a  typical  program 
office,  illustrated  in  Figure  5,  De¬ 
fending  on  the  magnitude  and  phase 
of  the  program,  a  DSD  program 
office  may  contain  from  2  to  20 
people.  Since  the  program  office  is 
a  managing  rather  than  a  doing 
organization,  we  strive  to  keep  our 
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program  office  staff  as  small  as 
possible,  relying  on  other  designated 
organizations  to  provide  support 
services.  The  solid  lines  in  Figure  5 
indicate  those  managerial  groups 
that  are  administratively  a  part  of 
the  program  office;  the  dotted  lines 
indicate  representatives  of  func¬ 
tional  and  support  organizations 
who  are  specifically  assigned  to 
work  with  the  program  office  in 
carrying  out  program  objectives. 

Some  of  the  blocks  in  Figure  5, 
such  as  the  Contracts,  Marketing, 
and  Support  Managers,  are  self- 
explanatory  and  will  not  be  dwelt 
upon  here.  As  the  name  implies, 
the  Program  Controls  Managers 
directs  the  business  operations  of 
the  Program  Office.  The  groups  that 
I  wish  to  emphasize  here  are  the 
Technical  Manager  and  his  asso¬ 
ciated  Engineering  Project  Man¬ 
ager,  and  the  Program  Office  Opera¬ 
tions  Manager  with  his  associated 
Operations  Project  Manager.  The 
two  groups  operate  in  an  exactly 
analogous  fashion.  The  Program 
Office  Technical  and  Operations 
managers  determine  what  is  to  be 
done,  and  specify  these  require¬ 
ments  to  their  appropriate  project 
managers.  The  Technical  Manager, 
for  example,  specifies  which  units 
arc*  to  be  designed,  which  military 
specifications  apply,  which  reliabili¬ 
ty  and  maintainability  standards 
are  to  bo  met.  what  constitutes  test 
compliance,  etc.  Then  the  Engineer 
mg  r-j-ct  Manager,  working  with 
the  technical  staffs  of  the  various 
Engineering  departments,  de*er- 
mines  how  these  requirements  are 
to  be  met.  To  follow  the  example 
above,  he  determines  how  to  bos1 
achieve  the  design  performance  re¬ 
quired,  how  to  meet  the  applicable 
military  specifications,  how  to  design 
the  equipment  r*  it  meets  reliability 
and  maintain  ability  standards,  how 
to  organize  rid  run  the  test  pro¬ 
gram  to  demonstrate  compbance. 


etc.  Once  these  two  individuals  have 
achieved  a  negotiated  agreement  on 
work  statements,  budgets  and 
schedules,  the  work  is  initiated 
through  the  release  of  formal  au¬ 
thorizing  documents.  During  the 
conduct  of  the  program,  the  Engi¬ 
neering  Project  Manager  coordi¬ 
nates  the  application  of  technical 
personnel  and  facilities  in  accord¬ 
ance  with  the  plan.  /  problems 
arise,  these  ar»  coordinated  with 
the  program  office  Technical  Man¬ 
ager  for  resolution  and  preparation 
of  alternate  plans. 

Having  considered  the  interfaces 
between  Engineering  and  Opera¬ 
tions  project  managers  and  the  pro¬ 
gram  offices,  let  us  now  discuss  how 
these  individuals  interface  within 
their  respective  functional  organi¬ 
zations.  Figure  6  shows  the  depart¬ 
ments  comprising  our  two  major 
functional  organizations,  Engineer¬ 
ing  and  Operations,  along  the  sides 
of  the  chart.  Across  the  top  are 
shown  three  of  the  dozen  or  so  pro¬ 
gram  offices  currently  active  in 
DSD.  These  three  were  selected  to 
be  representative  of  programs  »n 
various  implementation.  AWACS  is 
just  now  entering  its  Contract  Def¬ 
inition  phase,  and  so  represents  a 
program  in  its  early  stages.  In  ac¬ 
cordance  with  the  concept  discussed 
earlier,  the  AWACS  program  will 
remain  in  Advanced  Programs  until 
CD  is  complete  i*nd  an  acquisition 
contract  signed.  TACFIRE  repre¬ 
sents  a  program  currently  at  the 
height  of  its  design  and  develop¬ 
ment  phase.  MTDS  completed  its 
development  and  test  phases  some 
time  ago,  and  is  now  in  the  latter 
stages  of  a  major  production  pro¬ 
gram. 

The  succeeding  figures  show  how 
functional  coordination  is  main- 
♦aim'd  for  each  of  these  programs, 
Figure  7  shows  duit  for  a  CD  pro¬ 
gram  such  as  AWAt’S,  primary  in¬ 
terface  is  with  Engineering.  It  ir 
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in  this  phase  that  a  large  portion  of 
the  systems  engineering  is  done,  re¬ 
quiring  heavy  support  from  that 
organization.  In  addition,  the  En¬ 
gineering  Project  Manager  directs 
and  coordinates  the  activities  of 
those  product  departments  that  cor¬ 
respond  to  Litton  DSD’s  contractu¬ 
al  responsibilities  on  the  AW  ACS 
CD  program,  namely,  data  proces¬ 
sors,  display  consoles,  and  IFF 
tracking  and  identification  equip¬ 
ments. 

Since  p  CDC  program  is  primari¬ 
ly  a  planning  activity,  the  Opera¬ 
tions  Project  Manager’s  task  in  CD 
is  a  relatively  straightforward  one. 
His  job  is  to  work  with  the  Opera¬ 
tions  Control  Department  to  devel¬ 
op  all  of  the  many  individual  plans 
that  will  go  to  make  up  the  AWACS 
production  piogram  subsequent  to 
acquisition  contract  award. 

The  situation  on  a  program  such 
as  TACFIRE  is  drastically  different 
and  more  complex,  as  shown  in 
Figure  8.  Here  we  have  a  case 
where  Engineering  is  actively  en¬ 
gaged  in  design  and  test  while  Op¬ 
erations  is  simultaneously  fabricat¬ 
ing  developmental  systems.  And 
TACFIRE  is  a  complex  enough  sys¬ 
tem  to  require  the  services  of  all 
functional  departments  in  both  En¬ 
gineering  and  Operations.  By  set¬ 
ting  up  these  coordination  links 
during  a  prior  phase  in  the  pio¬ 
gram,  however,  the  heightened 
level  of  activity  is  readily  accom¬ 
modated  when  it  occurs. 

When  a  program  has  completed 
development  and  goes  into  pro¬ 
duction,  Operations  coordination 
achieves  a  higher  le''el  of  activity 
whereas  the  Engineering  activity 
subsides  This  is  shown  in  Figure 
9  for  the  MTDS  program.  We  see 
here  that  the  Operations  Project 
Manager  continuously  interfaces 
with  all  Operations  departments, 
while  primary  coordination  with 
Engineering  is  for  the  supplying  of 
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technical  services  to  support  the 
production  program. 

In  my  previous  discussion  I  have 
oi  tlined  the  kinds  of  systems  that 
we  produce  and  have  mentioned  a 
few  of  our  current  major  programs. 
Before  concluding  my  comments  I 
should  like  to  briefly  describe  a  few 
of  these  programs  to  illustrate  our 
unique  system  capabilities. 

System  Capabilities 

The  Marine  Tactical  Data  System 
program,  generally  referred  to  as 
MTDS  and  illustrated  in  Figure  10, 
has  been  a  mainstay  of  our  division 
since  its  inception  MTDS  is  a  so¬ 
phisticated  air  operations  control 
system  that  performs  the  functions 
listed  in  the  figure.  It  is  configured 
for  tactical  field  operations  under 
severe  environmental  conditions. 
The  equipments  are  housed  in  tac¬ 
tical  shelters  that  can  be  trans¬ 
ported  by  helicopter,  aircraft  or 
surface  vehicles.  The  MTDS  pro¬ 
gram  has  proceeded  through  an 
orderly  process  of  system  develop- 
rr''nt  test,  and  production,  and  is 
now  in  the  latter  phases  of  system 
deployment. 

Figure  10  shows  an  MTDS  sys¬ 
tem  installed  in  its  operational  site 
at  the  top  of  Monkey  Mountain 
near  Da  Nang  in  South  Viet  Nam. 
The  inset  shows  the  interior  of  one 
of  the  display  shelters,  each  such 
shelter  containing  three  multi-pur¬ 
pose  display  consoles.  This  system 
has  been  operating  in  Southeast 
Asia  since  June  1967  and,  since  that 
lime,  has  established  an  enviable 
record  for  high  reliability  and  an 
extremely  high  ievel  of  operational 
capability  in  controlling  aircraft 
of  all  U.  S.  and  friendly  military 
services. 

The  TACFIRE  system  illustr,  *ed 
in  Figure  11  comprises  a  tactical 
command  and  control  system  for 
field  artillery  operations.  It  includes 
transportable  computing  centers  at 
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both  the  division  and  battalion 
level,  and  a  variety  of  remote  digit¬ 
al  data  communications  devices  for 
integrating  firing  batteries,  forward 
observers,  meteorology  and  survey 
parties,  etc.,  iuto  the  artillery  com¬ 
plex.  The  system  actually  performs 
28  separate  types  of  artillery  mis¬ 
sions,  some  of  which  are  summa¬ 
rised  in  the  figure. 

The  TACFIRE  program  resulted 
from  a  full-scale  Contract  Defini¬ 
tion  program.  Our  contract  with 
the  Army  is  of  a  Total  Package 
Procurement  (TPP)  nature,  requir¬ 
ing  full-scale  development  of  a  num¬ 
ber  of  service  test  systems  plus 
the  equipping  of  all  artillery  ele¬ 
ments  normally  assigned  at  corps 
and  field  army  levels.  The  entire 
program  is  contracted  on  a  fixed- 
price  basis  with  a  variety  of  cost, 
schedule,  and  performance  incen¬ 
tives  incorporated.  The  first  incen¬ 
tive  milestone,  the  demonstration 
of  the  compiler  for  use  with  the 
TACFIRE  computer,  was  set  to  oc¬ 
cur  six  months  after  contract  award 
and  has  been  successfully  met  by 
the  contractor. 

in  addition  to  ground-based  com¬ 
mand  and  control  systems,  DSD  is 
also  a  major  producer  of  airborne 
electronic  systems.  Figure  12  shows 
the  Navy's  Airborne  Tactical  Data 
System,  or  ATDS,  installed  in  the 
Grumman  E-2A  carrier-  based  Air¬ 
borne  Early  Warning  and  Control 
(AEW&C)  aircraft.  For  this  sys¬ 
tem,  Litton  DSD  has  supplied  the 
Computer  Indicator  Group  AN/- 
ASA-27  depicted  in  the  cutaway. 
We  have  produced  a  total  of  67 
such  systems,  all  of  which  are  cur¬ 
rently  operational  and  have  racked 
up  an  impressive  record  of  perform¬ 
ance  in  operations  over  the  Gulf  of 
Tonkin. 

In  1961,  Litton  DSD  'nitiated  an 
Independent  Research  and  elop- 
ment  (IRAD)  program  to  develop 


a  miniaturized  military  microelec¬ 
tronic  digital  computer  employing 
advanced  multilayer  printed-circuit 
packaging  techniques.  This  was  the 
first  computer  of  its  kind  to  be  pro¬ 
duced  in  the  free  world.  In  fact, 
Litton  is  donating  its  first  model  to 
the  Smithsonian  Institution,  where 
it  will  be  placed  on  permanent  dis¬ 
play. 

By  1966,  that  program  had  pro¬ 
gressed  to  the  point  where  the  Navy 
and  the  Grumman  Aircraft  Engi¬ 
neering  Corporation  decided  to  re¬ 
place  the  existing  discrete-compo¬ 
nent  computers  with  the  new,  more 
advanced  microelectronic  design. 
The  fully  qualified  version  of  this 
computer,  known  as  the  L-304F,  is 
now  being  retrofitted  into  existing 
ATDS  aircraft,  and  will  also  be  em¬ 
ployed  in  an  advanced  version  of 
ATDS  using  the  E-2C  aircraft.  The 
L-304F  installation  comprises  a  full 
dual-processing  configuration;  that 
is,  it  contains  two  separate  and  in¬ 
dependent  arithmetic  and  control 
units  which  automatically  share  the 
computing  load,  and  which  operate 
from  a  common  bank  of  high-speed 
magnetic  core  memory  urits.  Al¬ 
though  other  dual-processor  sys¬ 
tems  are  currently  under  devel¬ 
opment  for  other  programs,  the 
L-304F  is  the  only  one  that  has  yet 
reached  operational  status. 

Looking  to  the  future,  we  find 
that  DSD  is  also  involved  in  the 
next  generation  of  airborne  com¬ 
mand  and  control  systems:  The 
Air  Force’s  Airborne  Warning  and 
Control  System  (AWACS)  program 
(Figure  13).  The  AWACS  system, 
which  will  be  used  both  by  the  Tac¬ 
tical  Air  Command  and  the  Aero¬ 
space  Defense  Command,  is  current¬ 
ly  in  contract  definition.  DSD  is 
participating  in  the  program  as  a 
meml>er  of  the  McDonnell  Douglas 
team,  with  full  responsibility  for 
the  data  processing,  display,  and 
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Fig.  13.  Airborne  warning  &  control  system. 


Fig.  14.  CCS-280  system. 
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Fig  IT)  Landing  hrlmopter  a.saault  ship 


IFF  tracking  and  identification  sub¬ 
systems. 

Additionally,  Data  Systems  Divi¬ 
sion  builds  command  and  control 
systems  for  shipboard  use.  A  prime 
example  here  is  the  Royal  Canadian 
Navy’s  CCS-280  program,  depicted 
in  Figure  14.  The  CCS-280  system 
comprises  a  highly  automated  Com¬ 
bat  Information  Center  employing 
microelectronic  computers  and  ad¬ 
vanced  display  systems.  The  first 
installation  has  already  been  ac¬ 
cepted  by  the  Royal  Canadian 
Navy,  and  Litton  is  now  engaged 
in  the  fabrication  of  production 
systems. 

A  somewhat  different  aspect  of 
Litton’s  systems  capability  is  dem¬ 
onstrated  by  the  LHA  program, 
shown  in  Figure  15.  LHA  is  a 
“Land’ng  Helicopter  Assault”  ship 
for  the  U.  S.  Navy.  The  program 
has  been  developed  under  the 
Navy's  new  “integrated  ship”  con¬ 
cept,  wherein  alt  elements  relating 
to  the  ships  intended  usage  are  con¬ 
sidered  ir.  arriving  at  an  optimized 
system  design.  The  LHA  system 
includes  within  itself  all  the  facili¬ 
ties  and  capabilities  required  to 
transport,  land,  and  autonomously 
support  a  Marine  Corps  military 
operation  anywhere  on  the  globe. 
As  sue)’.,  it  carries  not  only  the  men, 
but  also  the  weapons  ammunition, 
supplies,  helicopters,  surface  vehi¬ 
cles,  and  landing  craft  required  to 
support  the  operation.  All  facilities 
are  arranged  for  fast,  efficient  un¬ 
loading  of  men  and  combat  cargo. 
In  addition,  the  3hip  contains  a  so¬ 
phisticated  command  and  control 
installation  for  directing  military 
operations  during  the  assault  phase. 

LHA  was  the  result  of  a  major 
competitive  contract  definition  pro¬ 
gram  last  year  Litton  has  been 
officially  declared  the  successful 
contractor,  ami  negotiations  are 
present i\  m  progress.  Full-scab* 


program  go-ahead  is  expected  in 
the  very  near  future. 

The  LHA  program  is  a  good  ex¬ 
ample  of  how  Litton  divisions  some¬ 
time  join  together  to  pursue  com¬ 
mon  goals.  As  a  result  of  Litton’s 
foresight  in  acquiring  the  Ingalls 
Corporation  some  years  ago  and  in 
proceeding  with  the  construction 
of  that  division’s  new  shipyard  in 
Pascagoula,  Ingalls  was  in  a  good 
position  to  compete  in  all  areas  of 
the  LHA  program  except  for  the 
so-called  electronic  suit  subsystem. 
Since  military  electronic  systems 
are  our  specialty  at  DSD,  it  was 
decided  to  combine  the  talents  of 
the  two  divisions  to  pursue  the  pro¬ 
gram.  This  was  done  by  forming  a 
new  organization,  the  Advanced 
Marine  Technology  Division,  to 
manage  the  overall  program  as 
prime  contractor  to  the  U.  S.  Navy. 
The  people  in  these  three  divisions 
a.v,5gned  to  the  LHA  program  have 
now  been  working  together  for  well 
over  fwo  ytars,  and  will  go  into  the 
design  and  construction  program 
as  a  well  integrated  team. 

FART  THREE 

A  DIFFICULT  AND 

DEMANDING  TASK 

Managing  an  industrial  concern 
in  a  fast-moving  business  world  is 
a  difficult  and  demanding  task  at 
best.  When  the  products  and  ser¬ 
vices  provided  are  as  diverse  as 
those  of  Litton  Industries,  and 
when  a  corporation  operates  simul¬ 
taneously  in  a  broad  spectrum  of 
business  areas,  the  problems  asso¬ 
ciated  with  attempting  to  exercise 
rigid  corporate  control  can  become 
completely  unmanageable.  Tt  was 
for  this  reason  that  Litton  Indus¬ 
tries  has  operated  *bnce  it"  incep¬ 
tion  under  a  set  of  basic  manage¬ 
ment  principles  which  foster  ibe 
exercise  of  management  control 
while  not  mhsieMng  growth 
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•  Growth  Through  Structured 
Business  Planning 

•  Fostering  of  Entrepreneurial 
Motivation 

•  Division  Autonomy 

•  Singular  Responsibility 

•  Strong  Program  Office  Man¬ 
agement 

•  Emphasis  On  Performance, 
Not  Promises 

The  careful  planning  for  struc¬ 
tured  corporate  growth  through  a 
combination  of  acquisitions  and  in¬ 
ternal  expansion  has  perhaps  been 
the  touchstone  of  Litton’s  success 
in  the  business  world.  Assimilating 
such  growth  in  an  efficient  fashion 
requires,  however,  that  the  corpo¬ 
ration  decentralize  the  authority 
for  day-to-day  management  of  its 
operating  divisions.  It  is  here  that 
the  entrepreneur  concept  comes 
into  play.  Combined  with  the  prin¬ 
ciple  of  division  autonomy,  it  pro¬ 
vides  an  environment  wherein  each 
division  president  is  free  to  run  his 
division  so  as  to  maximize  his  own 
profitability  and  thus,  in  the  aggre¬ 
gate,  the  profitability  of  the  over¬ 
all  corporation. 

These  concepts  of  authority  and 
motivation  extend  not  only  to  the 
division  presidents,  but  into  the 


inner  workings  of  the  divisions 
themselves.  Singular  responsibility 
is  placed  upon  each  manager  for 
directing  his  areas  of  authority,  and 
heavy  emphasis  is  placed  on  the 
concept  oi  strong  program  office 
management.  And,  finally,  we  make 
no  bones  about  the  fact  that  Litton 
managers  at  all  levels  will  be  evalu¬ 
ated  on  the  basis  of  demonstrated 
performance  alone,  with  no  excuses 
or  equivocations. 

Within  the  Data  Systems  Divi¬ 
sion,  we  have  done  our  best  to 
translate  these  principles  into 
meaningful  and  workable  manage¬ 
ment  methods.  Although  our  mode 
of  operation  is  far  from  perfect,  we 
feel  that  we  have  gone  a  long  way 
towards  establishing  and  maintain¬ 
ing  a  strong  position  in  the  highly 
competitive  world  of  military  elec¬ 
tronic  systems.  We  constantly 
strive  to  improve  our  management 
methods,  and  welcome  the  opportu¬ 
nity  to  participate  in  meetings, 
such  as  my  public  speaking  engage¬ 
ment  at  the  Army  Management 
School,  where  we  can  compare  notes 
and  discuss  new  management  ap¬ 
proaches. 

I  hope  this  article  has  provided 
some  additional  insight  into  the  in¬ 
dustrial  aspects  of  military  pro¬ 
gram  management.  a 


:*vU.  JAMES  W.  JOHNSTON 


Maj.  Johnston  entered  the  Army  at 
the  age  of  17  in  1947.  He  attained  the 
rank  of  master  sergeant  in  1982.  He 
was  commissioned  in  1987  after  grad- 
uatir  g  from  the  Artillery  and  Guided 
Missile  Officer  Candidate  School. 

Maj.  Johnston  has  twice  been  as¬ 
signed  to  Ft.  Wolters.  His  first  assign¬ 
ment  lasted  from  Jan.  1963  to  Apr. 

1965.  His  second  commenced  in  May 

1966. 

<  Tills  article  was  adapted  from  Maj. 
John.don's  presentation  before  the 
Army  Installation  Management  Course 
at  USAMS  on  29  Jan.  1969  ) 


ADP  as  a  Form  of 
Managerial  Support 


Major  James  W.  Johnston, 

Special  Assistant  to  the  Commanding  Officer 
for  Information  &  Data  Systems, 

Fort  Wolters,  Texas 


In  this  article  I  would  like  to  tell 
a  story  about  the  use  of  automatic 
data  processing  (ADP)  In  a  ran- 
agerial  support  role  at  an  Army  in¬ 
stallation.  But  in  order  that  my 
story  may  be  fully  appreciated, 
allow  me  to  set  the  stage  by  intro¬ 
ducing,  so  to  speak,  my  post  (Fort 
Wolters)  through  a  discussion  of 
its  mission  and  a  brief  background 
of  its  history. 

Fort  Woltora 

Fort  Wolters,  Texas,  is  home  of 
the  U.  S.  Army  Primary  Helicopter 
School.  The  mission  of  the  installa¬ 
tion.  simply  stated,  is  to  train  heli¬ 
copter  pihts.  The  school  was  estab¬ 
lished  at  Fort  Wolters  in  July  of 
1956  From  that  time  through  1965 
all  training  was  conducted  by  a 
contractor,  Southern  Airways  of 
Texas.  Inc.  The  school  was  kept 
busy  cranking  out  116  students  a 
month.  The  contructor  performed 
all  of  the  training  and  maintained 
the  220  helicopters  required  to 
teach  the  flying  drill.  Students  were 
broken  into  two  groups  officers 
and  warrant  officer  candidates.  The 
warrant  officer  candidates  reported 
to  Fort  Wolters  for  4  weeks  of  OCS 
type  training  and  then  pursued  16 


weeks  of  flight  training.  The  officers 
did  not  receive  the  4  weeks  of  pre- 
flight  training  and  were  only  at 
Woltera  for  16  weeks.  The  training 
program  for  flight  called  for  each 
student  to  receive  110  houre  of 
flight  training  within  the  16-week 
period.  At  the  end  of  that,  time  the 
student  was  moved  to  Fort  Rucker. 
Alabama,  where  he  received  100  ad¬ 
ditional  hours  of  advanced  flight 
training  in  another  16- week  period. 

Each  class  of  students  w  is  divid¬ 
ed  into  two  equal  groups  in  order 
that  half  of  the  class  would  be  fly¬ 
ing  while  the  other  half  attended 
academic  classes;  at  noon  the  two 
groups  exchanged  places.  This  pro¬ 
cedure  permits  training  the  maxi¬ 
mum  number  of  students  with  a 
minimum  m-.mber  of  aircraft. 

An  Increased  Tempo  of  Activity 

Now,  to  begin  my  story.  As  the 
tempo  of  activity  increased  in  the 
Republic  of  Vietnam  in  1964,  frantic 
Friday  afternoon  calls  began  to 
reach  Fort  Wolters  from  US- 
CON  ARC,  The  requirements  were 
always  the  same  on  a  Monday  morn¬ 
ing:  "We  need  your  plan  for  action 
in  the  event  we  increase  the  number 
of  students  you  must  train."  Th» 
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only  thing  that  ever  aried  in  these 
calls  was  the  number  of  students 
that  would  be  trained  each  month. 
So  weekend  conferences,  planning 
sessions,  and  writing  periods  be¬ 
came  routine  at  Wolters.  At  dif¬ 
ferent  times,  plans  were  made  for 
monthly  outputs  of  200,  250,  275, 
350,  400,  425,  525,  575,  and  600 
students.  These  soon  be  "'me  old 
hat  and  the  staff  at  Wolters  was 
sure  that  CONARC  was  staffed  with 
a  bunch  of  apes  who  obtained  dev¬ 
ilish  pleasure  from  keeping  them 
away  from  Happy  Hour  on  Friday 
and  off  the  golf  course  on  the  week¬ 
end.  Finally,  in  1965  the  aviator 
requirements  to  operate  aircraft  in 
VicUiuHi  caused  CONARC  to  make 
a  small  increase  in  training  at  Wol¬ 
ters.  The  expansion  was  act  enough 
to  cause  great  excitement  or  change 
the  small  family  group  concept  of 
operations  at  Wolters,  and  the 
weekend  drills  continued.  Finally, 
during  the  Christmas  holidays  in 
19G»>,  the  Post  Commander  called  a 
meeting  and  announced  to  the  staff 
plana  were  to  be  made  for  a  575- 
student-per-month  output,  and  he 
stressed  the  fact  it  didn't  appear  to 
be  a  paper  drill.  Two  reactions 
rippled  through  the  staff  In  the 
first  place,  it  was  still  hard  to  be- 
Sieve  that  an  expansion  of  this  am 
would  be  ordered  and.  secondly, 
small  chills  of  doubt  «;*nsed  some  of 
those  present  as  they  merialiy  re¬ 
viewed  iheir  pai  t  of  the  plan.  Would 
it  really  work  ”  Could  we  hack  it 0 
Were  <>u?  plans  current  and  our 
estimates  void: 

The  ph;-  was  indeed  ordered  n;t- 
act  it  n,  and  oe*  weoi.  Jnnuarv  1966 
and  Match  .1968  -  ho  post  and  school 
exploded,  fed's  !o(,«  at  s<Kr.i:  eo«?i- 
jm rut  ms.  b=  1965  the  sc  »-• .«»!  was 
trait  :ng  116  students  per  month 
ami  had  a  ot.ul  of  49:»  -*v.  dents  in 
resident  e  in  1968  th»  schooi  v;,a 
outputting  602  students  per  month 
tutu  had  3304  students  in  residence 


The  helicopter  fleet  increased  from 
220  helicopters  to  1,250,  wt  is 
more  helicopters  operating  from 
one  center  than  can  be  found  any 
place  on  earth.  The  types  of  heli¬ 
copters  increased  from  1  to  3,  the 
OH-23D  Hiller,  OH-13  Bell,  and  the 
TH-55A  Hughes.  The  annual  hours 
flown  it. creased  from  158,103  to 
1,029,409.  An  interesting  aspect  of 
the  increase  in  flight  training  was 
the  fact  that  the  accident  rate  of 
1963  was  19.6  accidcn«s  per  100,000 
flying  hours;  the  current  rate  is 
7.8.  This,  incidentally,  s  one  of  the 
lowest  rates  in  the  U.  S.  Army. 

To  provide  a  base  for  operations 
and  maintenance,  the  existing  heli¬ 
port  was  enlarged,  and  Downing 
and  Dempsey  heliports  were  con¬ 
structed.  The  Dempsey  hebport  be¬ 
came  operational  on  1  January 
1968.  The  number  of  stage  fluids 
where  flight  training  is  conducted 
was  increased  frer.  5  to  26.  These 
are  of  two  types,  "he  Primary  I 
training  field  provides  six  lanes  of 
traffic  and  a  control  tower.  They 
are  designed  to  accommodate  a 
flight  consisting  of  26  to  30  helicop¬ 
ters  m  the  traffic  pattern.  They  are 
useo  f.  r  students  to  master  the 
tecw  es  of  flying  under  the  dose 
supervision  of  the  flight  commander 
who  opera* es  the  tower.  The  other 
tvpe  ?3  the  refueling  area  used  as 
a  place  to  refuel  helicopters  en¬ 
gaged  in  working  the  operational 
areas  that  are  scattered  ovei  a 
rough  art  extending  00  miles  to  the 
west  of  Fori  Wolters.  The  refuel¬ 
ing  arnas  acccnttnodafr  2  liigbls  m 
••:,0  helicopter  \  each  training  perod. 
During  * \  u*  phase  of  training  the 
student »  iwvt-  the  area  making  ap- 
t  i>.i.  o  s  e  i-rees  d*’ s ■  gn a  .ed  by 
i  mured  autumn. vie  urea 

In  midst  ion,  the  s  .•  •  3  had  to  in- 
erease  the  cross-country  training 
route?  from  5  to  32. 

The  lHi.mtser  of  training  flights 
increased  from  20  to  64.  The  con- 
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tractOi  continued  to  operate  20 
training  flights  but  expanded  to 
take  care  of  all  maintenance  while 
military  training  was  established 
to  take  care  of  the  additional  44 
flights  as  required  by  the  increased 
student  input. 

This  caused  the  population  of  the 
post  to  expand  from  2,695  in  July 
1965  to  10,140.  This,  of  course,  in¬ 
cludes  students  in  residence.  The 
command  structure  of  the  organiza¬ 
tion  haa  increased  in  size  but  essen¬ 
tially  continues  to  consist  of  two 
major  elements,  the  school  under 
the  Assistant  Commandant  and  the 
center  under  the  Assistant  Center 
Commander.  The  Assistant  Com¬ 
mandant  is  primarily  concerned 
with  training  while  the  Assistant 
Center  Commander  is  in  a  support 
role,  providing  the  services  that 
are  nrrmally  found  on  a  CONARC 
installation. 

Some  Management  Decisions  that 
Resulted  <n  Doing  ADP  as  Support 

I  have  given  a  thumbnail  sketch 
of  an  expansion  that  took  place. 
Now  let  me  consider  another  mat¬ 
ter  that  should  be  of  interest  -  the 
management  decisions  that  resulted 
in  emphasizing  ADP  as  a  form  of 
managerial  support.  I  will  attempt 
to  tell  how  it  came  about.  In  doing 
so,  you  will  find  that  we  didn’t  al¬ 
ways  do  the  right  thing,  but,  if  this 
article  is  to  be  of  any  yalue,  it 
should  be  truthful  even  if  it  might 
sound  better  if  some  of  the  'hings 
were  omitted  that  are  best  for¬ 
gotten. 

During  the  tine  Fort  Wolters 
functioned  as  a  training  base  before 
the  ox|i....«ion,  the  post  had  settled 
into  a  cozy  routine.  The  Post  Com¬ 
mander  welcomed  students  to  the 
post  and  the  contractor  performed 
the  training.  The  othn  military 
personnel  on  the  post  were  primar- 
i!  concerned  with  quality  control. 


supply,  and  administration.  To  be 
truthful,  the  Army  knew  very  little 
aoout  how  the  contractor  adminis¬ 
tered  the  training.  He  was  provided 
with  the  aircraft  and  he  trained  the 
students.  If  he  said  we  had  to  fly 
on  the  weekend  because  we  were  be¬ 
hind  in  flying,  no  one  questioned 
the  fact  because  no  one  could  prove 
him  wrong.  Because  of  the  small 
number  of  personnel  involved,  the 
pest  operated  informally,  since 
most  military  and  contractor  per¬ 
sonnel  were  on  a  first  name  basis. 

You  can  guess  what  happened 
next.  During  the  phaae-in  of  the 
first  military  flights,  blood  pres¬ 
sures  began  to  soar  as  the  military 
flight  director  hinted  the  contractor 
was  keeping  the  lion's  share  of  the 
aircraft  for  his  own  flights  at  the 
expense  of  the  military  flights.  The 
contractor  indignantly  denied  this 
and  hinted  that  the  military  prob¬ 
lems  could  stem  from  inexperience. 

Regardless  of  who  was  right  or 
wrong,  the  commander  was  faced 
with  a  staggering  problem.  There 
were  not  enough  aircraft  to  support 
training,  so  that  weekend  flying  be¬ 
came  routine  it  the  staggering  cost 
of  $25,000  per  day  in  overtime  for 
contractor  personnel. 

Things  got  worse  instead  of  bet¬ 
ter.  As  more  students  arrived  to 
be  trained  and  the  aircraft  fleet 
grew  to  support  the  training,  the 
changeover  period  at  noon  grew 
longer  and  longer.  Since  1956  all 
aircraft  had  been  checked  at  noon 
by  maintenance  personnel  and  those 
livable  for  afternoon  training  were 
listed  by  tail  number.  The  lists 
were  provided  .o  the  contractor 
flight  branch  commander  on  duty 
who  divhled  up  all  aircraft  for 
contractor  and  military  flights.  This 
was  sort  of  an  impossible  situation, 
Iwcaure  assignment-?  were  baaed  on 
what  each  flight  commander  rc 
quest  -  d  The  requests  always  far 
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exceeded  the  aircraft  available,  re- 
quiring  the  branch  commander  to 
make  decisions  he  was  not  equipped 
to  make.  The  process  of  assignment 
at  noon  was  costing  valuable  flying 
time  in  the  fleet  in  addition  to  being 
unsatisfactory  To  give  an  idea  of 
how  important  this  can  be,  consider 
that,  if  the  normal  number  of  air¬ 
craft  to  be  flown  in  an  afternoon 
flying  period  are  5  minutes  late 
getting  off  the  ground,  Fort  Wolters 
has  lost  about  50  hours  of  its  flying 
capability;  or,  viewed  in  another 
way,  it  has  lost  the  daily  flying  re¬ 
quirements  for  20  students,  necessi¬ 
tating  having  to  assign  16  additional 
aircraft  to  make  up  the  time. 

Faced  with  these  serious  prob¬ 
lems,  the  commander  made  a  series 
of  decisions  that  wouid  completely 
change  the  management  of  training 
at  Fort  Wolters.  He  diagnosed  his 
problem  as  a  two-pronged  thing. 
First,  there  was  a  lack  of  informa¬ 
tion  available  to  him,  which  rend¬ 
ered  him  completely  incapable  of 
making  decisions  that  would  influ¬ 
ence  the  direction  of  training.  Sec¬ 
ond,  the  installation  suffered  from 
extreme  decentralization,  so  the 
commander  established  a  concept 
that  he  referred  to  as  centralized 
planning  and  control  and  decentral¬ 
ized  execution. 

Flight  Training  Management  System 

In  May  1967  he  established  an 
Office  of  Training  Management 
which  was  given  the  authority  to 
control  and  assign  all  training  as¬ 
sets  to  include  aircraft,  stngeheids, 
classrooms,  buses,  and  gas  tankers. 
The  concept  was  unique,  because 
the  office  was  nit  placed  in  the 
chain  of  command  but  was  to  exer¬ 
cise  a  lot  of  power  because  it  con¬ 
trolled  all  assets.  To  place  empha¬ 
sis  on  the  project,  the  Assistant 
tYmmandant  had  a  d*sk  placed  in 
the  Operations  Center,  he  arrived 


there  every  morning  at  0700  hours 
to  review  the  previous  day’s  train¬ 
ing  and  to  be  briefed  on  the  plans 
for  the  current  day. 

The  Office  of  Training  Manage¬ 
ment  was  provided  with  a  direct 
phone  network  that  reached  all 
agencies  concerned,  and  in  1968  this 
was  supplemented  by  a  command 
and  control  TV  network. 

The  second  step  was  to  attack  the 
problem  of  lost  time  at  the  noon 
cnangeover  period.  It  was  deter¬ 
mined  that  the  lost  time  could  be 
reduced  if  aircraft  could  be  assigned 
without  the  inventory  inspection  at 
noon.  Since  each  heliport  was 
charted  and  all  parking  places  iden¬ 
tified  by  letter  as  to  row  and  num¬ 
ber,  it  was  decided  to  set  aside  cer¬ 
tain  rows  that  wouid  contain  only 
non-flyable  aircraft.  When  a  stu¬ 
dent  or  instructor  returned  from 
the  morning  flying  period,  he  would 
park  his  helicopter  on  a  non-flyable 
row  if  he  considered  it  to  have  a 
problem  that  would  render  it  non- 
flyable  for  the  afternoon  period.  If 
the  aircraft  was  flyable,  it  would  be 
located  e  i  one  of  the  flyable  rows. 
Then  at  noon  the  maintenance  peo¬ 
ple  would  take  a  heliport  chart 
drive  across  the  heliport,  marking 
an  X  through  the  vacant  flyable 
spots  and  relaying  the  charts  to 
OTM.  OTM  could  then  allocate  air¬ 
craft  by  assigning  the  number  of 
spots  in  a  block  that  were  required 
to  support  each  flight.  Through  a 
series  of  experiments  with  ratios 
of  flyable  spots  to  non-flyable  spots 
required,  it  was  determined  that 
66 r'(  flyable  spots  on  a  heliport  gave 
a  high  degree  of  assurance  that  all 
would  contain  a  helicopter  after  the 
noon  break.  It  then  became  possible 
for  the  operations  to  assign  blocks 
of  spots  24  hours  in  advance  and 
make  minor  changes  via  the  direct 
telephone  net  at  noon  oc  'he  fol’  -w- 
ing  day.  This  decision  solved  the 
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time  loss  experienced  during  the 
noon  changeover.  The  fleet  experi¬ 
enced  approximately  1  hour  down 
time  for  refueling  and  inspection  by 
the  new  student.  The  second  prob¬ 
lem  that  had  to  be  solved  was  how 
to  establish  the  criteria  for  aircraft 
assignment,  in  other  words,  who 
was  to  get  priority  and  why.  The 
Commandant  settled  this  by  the 
first  step  towards  an  automated 
flight  training  management  system. 
He  established  a  set  of  rules  for 
conducting  training.  These  rales, 
to  be  known  as  the  Commandant’s 
guidance  stated: 

1.  Every  student  would  fly 
every  day. 

2.  Every  student  would  be 
flown  at  least  one  hour  each  day 
during  the  pre-solo  phase  of  train¬ 
ing. 

3.  No  student  would  fly  more 
than  two  solo  periods  without  a 
dual  period  of  instruction. 

4.  No  student  would  fly  more 
than  3  hours  in  one  day. 

5.  The  average  time  per  fly- 
able  aircraft  assigned  to  a  flight 
would  be  at  least  3  hours  per  morn¬ 
ing  or  afternoon  period. 

0.  Aircraft  would  be  assigned 
to  a  flight  on  the  basis  of  1  per  2 
students.  In  the  case  of  a  shortage 
of  aircraft,  priority  would  go  to  pre¬ 
solo  and  graduating  flights. 

This  guidance  was  the  first  move 
towards  standard  training.  Prior  to 
this,  each  flight  had  in  reality  run 
its  own  miniature  flying  school  and 
as  the  flight  commander  saw  At. 

Since  a  reporting  system  was 
needed  to  enforce  the  guidance  and 
inform  the  commander,  we  turned 
to  automatic  data  processing.  The 
post  was  equipped  with  a  1401-G 
card-oriented  system  that  was 
being  used  8  hours  day  to  run  the 
standard  4th  U.  S.  Arm>  programs 
tn  the  supply  and  accounting  areas. 
This  gave  the  inst&Pntion  the  capa¬ 
bility  if  it  could  develop  a  program. 


The  APP  capability  could  be  in¬ 
creased  by  going  to  2  or  3  shifts 
and  increasing  operator  personnel. 

Since  we  did  not  intend  to  invent 
the  wheel,  we  visited  Navy  and  Air 
Force  training  installations  to  see 
what  they  were  doing  in  this  area. 
We  found  a  system  in  operation  at 
Vance  Air  Force  Base  that  gave  us 
some  ideas. 

We  developed  a  system  based  on 
the  Air  Force  program  in  use  at 
Vance  Air  Force  Base.  The  system 
called  for  the  data  processing  cen¬ 
ter  to  cut  a  deck  of  mark  sense 
cards  for  each  student  that  covered 
ivery  period  the  student  would  be 
required  to  fly  at  Fort  Wolters,  and 
a  group  of  deviation  cards  that 
could  be  used  in  exceptional  coses. 
These  cards  were  issued  before 
training  began.  Provisions  were 
made  for  the  instructor  pilot  to 
mark  sense  the  students’  flying  time 
grade,  type  lesson,  or  reason  for  not 
flying.  All  cards  were  to  be  col¬ 
lected  by  the  flight  commander  at 
the  end  of  the  day  and  carried  to 
the  Data  Processing  Center  where 
the  run  would  be  processed  and 
returned  to  the  flight  pr.or  to  the 
next  day’s  flying  period.  In  addi¬ 
tion,  copies  went  to  managerial  per¬ 
sonnel  to  include  OTM.  The  read¬ 
outs  consisted  of : 

1.  A  daily  student  activity  re¬ 
port  that  indicated  what  each  stu¬ 
dent  did  the  day  before. 

2.  The  student  flying  time  re¬ 
port,  which  gave  a  record  of  where 
each  student  stood  at  the  end  of 
the  flying  day.  to  inc’ude  the  grades 
made  on  his  last  five  dual  rides. 

3.  A  student  resume  that 
would  list  all  activities  achieved  to 
date  by  one  student. 

After  a  detailed  orientation  and 
instruction  period  as  to  the  me¬ 
chanics  of  the  system,  it  was  put 
into  effect  and  was  an  immediate 
success. 
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There  was  a  problem:  the  sys¬ 
tem  did  not  go  far  enough.  As  you 
recall  from  the  daily  student  activ¬ 
ity  report,  the  total  at  the  bottom 
of  the  page  could  be  used  by  OTM 
to  apply  against  the  aircraft  as¬ 
signed  the  day  before  to  insure  the 
flight  commander  had  flown  the  re¬ 
quired  number  of  hours  on  his  air¬ 
craft.  The  individual  entries  could 
be  used  to  insure  that  each  student 
remained  within  the  commandant’s 
guidance. 

The  student  flying  time  report 
could  be  used  to  tell  where  each 
student  stood  and  where  the  flight 
stood  in  flying  time  as  a  whole.  But 
this  information  was  history  and 
this  was  not  what  was  needed. 
What  was  important  was  to  know 
wh.it  was  yet  to  be  done,  not  what 
had  already  been  accomplished. 
Using  the  information  that  could 
be  obtained  from  the  two  reports 
issued  daily  and  the  commandant's 
guidance,  it  was  very  easy  to  come 
"P  with  a  forecast.  Since  each  class 
has  a  16-week  flying  cycle  in  which 
to  fly  110  hours,  we  established  a 
flying  hour  objective  program.  This 
program  took  the  80  fly  able  days, 
stripped  out  holidays,  and  made 
provisions  for  further  reducing  the 
training  days  by  the  number  of 
days  that  weather  histor-  indicates 
we  would  not  be  able  io  fly  during 
that  particular  part  of  the  year. 
What  was  left  was  the  number  of 
training  days  in  the  case  of  which 
we  had  a  high  degree  of  assurance 
we  could  train.  We  could  then  ap¬ 
ply  this  number  of  dayt.  .0  the  time 
that  had  to  be  flown,  and  ve  could 
forecast  how  many  hours  a  day  we 
needed  to  fly  each  student.  This  re¬ 
sulted  in  the  commandant’s  report. 
Actually,  the  report  logins  with  the 
history  of  what  the  flight  used  in 
the  wav  of  resources  the  dav  be 
tore  snows  the  status  of  the  flight 
as  compared  a  '»'nst  the  established 
flying  hour  objective,  and.  finally, 


uses  the  commandant’s  guidance 
and  the  status  of  the  flight  to  fore¬ 
cast  the  number  of  aircraft  that 
should  be  assigned  to  the  flight  for 
the  following  day’s  activities  if  the 
flight  is  to  stay  on  schedule.  One 
additional  input  was  devised  to  per¬ 
mit  OTM  to  input  the  number  of 
instructor  pilots  assigned  to  the 
flight,  since  it  is  desirable  to  keep 
the  instructar/pilot  student  ratio 
at  3  students  per  instructor.  This 
input  was  also  used  to  permit  OTM 
to  control  the  number  of  training 
days  and  weather  days.  This  is 
necessary  because  in  cas^s  where 
the  weather  is  good  and  flying  time 
is  not  lost  as  forecast,  the  number 
of  training  days  are  increased  and 
weather  days  reduced,  which  de¬ 
creases  the  amount  of  time  each 
student  must  fly  each  day  and,  con¬ 
sequently,  the  number  of  aircraft 
required  to  accomplish  training. 
The  commandant’s  report  has  be¬ 
come  the  most  important  document 
produced  at  Fort  Wolters. 

This  completes  my  description  of 
the  flight  training  management  sys¬ 
tem.  It  has  been  highly  successful 
and  has  been  recognized  by  the  De¬ 
partment  of  Defense  as  a  tcol  that 
saved  the  Army  $370,000  in  over¬ 
time  costs  during  the  2  years  it  has 
been  in  operation.  Through  the  use 
of  the  information  it  makes  avail¬ 
able  we  were  able  1  v,  establish  a 
uniform  procedure  for  handling 
turnback  students  that  has  been 
recognized  as  saving  the  Army  an 
additional  $566,010. 

Result*  of  Some  Other  Projnurui 

Now  I  would  like  to  tell  about  a 
program  that  did  not  fare  as  well. 
‘  !  far  I  have  discussed  flight  train¬ 
ing  with  no  mention  of  the  academic 
or  classroom  work  Almost  immedi¬ 
ately  after  the  flight  program  was 
on  the  air  and  operating  smoothly, 
the  school  turned  its  attention  to 
the  academic  program.  We  found 
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we  had  a  1230  IBM  optical  scan 
gathering  dust  while  examinations 
were  hand-graded.  The  decision 
was  made  to  immediately  automate 
the  academic  grading  system  using 
optical  scan  as  an  input  in  the  form 
of  exam  answer  sheets.  With  very 
little  fanfare,  a  system  was  estab¬ 
lished  under  which  each  examina¬ 
tion  —  and  there  were  approxi¬ 
mately  100  of  them  —  was  provided 
with  an  optical  scan  master  that 
was  retained  on  file  in  the  data 
processing  center.  The  instructor 
gave  the  student  the  optical  scan 
answer  sheet:  when  the  student 
completed  the  exam,  the  instructor 
placed  the  bundle  in  an  envelope 
with  the  exam  number  marked  on 
the  envelope.  The  bundle  went  to 
data  processing,  where  the  operator 
selected  the  exam  master  with  the 
same  number  as  the  one  on  the  out¬ 
side  of  the  envelope  and  processed 
the  exam  answer  sheets  by  using  a 
slaved  514  card  Dunch  to  produce 
a  card  that  could  be  processed 
through  the  1401  computer.  T  ex¬ 
change  for  this,  the  Academic  Divi¬ 
sion  would  get  a  grade  card  listing 
that  indicated  how  the  student 
fared  on  the  examination,  an  item 
analysis  that  rated  the  exam,  and 
an  exam  recap  that  compared  the 
current  class  to  the  school  average 
grade  fot-th  exam.  In  addition,  the 
Academic  Division  could  request 
and  receive  an  academic  accumula¬ 
tive  listing  of  every  examination 
tlsat  a  Student  had  completed.  This 
sounds  rather  simple  but  it  was  a 
resounding  Hop.  It  was  a  flop  be¬ 
cause  wt  did  not  do  a  systems  study 
of  the  old  academic  system  before 
we  established  the  program.  When 
the  plan  was  outlined  to  academics, 
they  though*  it  was  fine  but  ne¬ 
glected  to  tell  us  that  they  frequent¬ 
ly  gave  remedial  instructions  to 
students  who  wr-e  weak  and  then 
adjusted  their  overall  grade  They 
faded  t«-  tell  us  that  pop  quizzes 


were  administered  to  the  students 
and  that  some  were  graded  while 
others  were  ungraded.  We  failed  to 
learn  that  the  academics  division 
had  n  o  way  of  knowing  when  a  stu¬ 
dent  was  suspended  from  training 
and  not  supposed  to  attend  classes 
and  that  many  students  continued 
to  attend  academics  hoping  to  be 
reinstated  in  their  class.  We  failed 
to  recognise  the  fact  that  the  1230 
optical  scan  operator  could  not  be 
relied  on  to  select  the  correct 
master  for  an  exam,  a  fact  that  re¬ 
sulted  in  some  amazing  print-outs. 
We  failed  to  believe  that  three  in¬ 
structors  would  put  their  exam 
answer  sheets  in  the  same  envelope 
marked  for  one  exam  master  when 
in  fact  they  were  three  entirely  dif¬ 
ferent  exams.  For  six  months  we 
struggled  to  patch  programs  and 
make  a  success  out  of  a  dismal  fail¬ 
ure.  We  did  not  succeed.  What  we 
had  to  do  was  suffer  through  the 
time  it  took  to  systems  engineer 
the  course  and  establish  what 
amounted  to  the  Commandant’s 
guidance  for  academics.  In  other 
words,  when  we  finished  we  had  the 
system  reduced  to  an  SOP.  We  sim¬ 
plified  routines  and  came  up  with  a 
system  using  the  same  input  that 
works  perfectly.  The  system  pro¬ 
vides  an  item  analysis  that  evalu¬ 
ates  each  question  given  on  an 
exam.  is  is  supplemented  by  an 
examina  'or.  recap  that  briefly  re¬ 
lates  how  the  class  fared  on  the 
exam  and  provides  the  class  aver¬ 
age. 

The  most  important  document 
received  under  this  system  is  the 
academic  progress  report  which 
shows  where  ea.h  student  otands 
each  day  academically.  Then,  final¬ 
ly.  there  is  the  ohu-a  standing  roster 
that  shows  how  each  student  fared 
at  the  se.hoie  in  relationship  to  his 
classmates  in  academics  and  flight. 
In  addition  to  these  programs,  we 
have  a  student  biographical  data 
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collection  system  using  keypunch 
worksheets.  In  other  words,  when 
a  student  in-processes,  we  collect 
pertinent  data  which  are  married 
up  with  what  he  accomplishes  in 
school  and  transmitted  over  AUTO¬ 
DIN  to  Fort  Rucker  and  Hunter 
AAF  at  graduation  so  that  in-proc¬ 
essing  can  be  expedited  at  those 
installations. 

On  the  center  side  of  the  house 
we  run  those  standard  programs 
that  are  generally  used  throughout 
the  Army  such  as  line  item  account¬ 
ing  to  include  finance  and  supply 
accounting. 

Among  the  programs  we  use  that 
are  unique  are  an  automated  pay¬ 
roll  for  the  contractor  which  pro¬ 
duces  all  of  his  checks  and  financial 
records.  This  system  saved  us  the 
cost  of  hiring  8  additional  em¬ 
ployees  to  accommodate  the  expan¬ 
sion.  We  have  automated  flight 
records  on  all  assigned  aviators  and 
contractor  instructor  pilots,  which 
as  a  by-product  issues  a  monthly 
report  that  indicates  each  individ¬ 
ual’s  flying  performance  for  the 
fiscal  year,  thereby  permitting  the 
commanders  to  insure  the  assigned 
aviators  meet  their  flying  require¬ 
ments.  This  system  has  saved  us 
$48,000  annually  through  a  reduc¬ 
tion  in  clerical  personnel  without 
adding  a  single  space  in  data  proc¬ 
essing 

We  are  testing  mech  pay  for  mil¬ 
itary  and  civilian  personnel  as¬ 
signed  to  Fort  Wolters  next  month. 
This  system  will  not  render  us  a  big 
savings  but  will  expedite  the  work 
that  must  he  accomplished. 

We  also  have  a  data  bank  on  as¬ 
signed  personnel  that  provides  a 
rostering  capability  and  a  search 
capability  for  a  particular  talent 
which  is  frequently  requested  by 
Department  of  the  Army. 

Another  on-going  program  is  our 
safety  trends  program.  Each  time 
u  flying  accident  is  experienced. 
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pertinent  information  is  In-put  by 
mark  sense,  which  permits  us  to 
evaluate  the  accident  to  determine 
if  a  trend  is  being  established,  by 
the  pilot,  unit,  aircraft  by  number 
or  type.  This  report  is  issued  week¬ 
ly  to  the  Director  of  Flight  Safety 
along  with  a  copy  of  thr  mainte¬ 
nance  trends  report,  which  is  a  pro¬ 
gram  that  monitors  the  work  ac¬ 
complished  in  the  maintenance 
shops.  This  report  is  of  primary 
value  to  the  Director  of  Mainte¬ 
nance,  since  it  lists  the  work  that 
has  been  accomplished  by  aircraft 
number  and  by  aircraft  component 
to  include  a  breakout  of  manhours 
retired  and  aircraft  downtime. 
The  maintenance  director  is  able  to 
identify  problem  areas  and  aircraft 
that  need  his  personal  attention. 

We  also  maintain  an  automated 
property  book  and  bench  stock  list¬ 
ing  for  the  Contractor  Supply  Divi¬ 
sion. 

As  we  look  to  the  future,  we  are 
currently  engaged  in  automating 
the  1352  aircraft  status  report. 
This  is  a  Department  of  Defense- 
directed  report  that  reflects  the 
status  of  each  aircraft  each  day, 
each  hour,  for  a  calendar  month. 
Because  of  the  size  of  our  opera¬ 
tions,  our  systems  study  indicates 
it  costs  us  $87,000  per  year  in  sala¬ 
ries  to  produce  this  report;  since 
the  Department  of  Defense  con¬ 
siders  »;  too  valuable  to  suspend, 
we  are  going  to  automate  it.  The 
amount  of  money  we  will  be  able 
to  save  is  not  known  at  this  time, 
but  we  will  merge  our  maintenance 
trends  program  and  the  contractors 
bench  stock  system  into  one  packet 
and  should  be  able  to  save  at  least 
$47,000  of  that  cost  annually.  Other 
development  programs  include  the 
warrant  officer  development  pro¬ 
gram  to  merge  with  academics  and 
flight  training;  on  the  Center  Engi¬ 
neer  Work  order  control;  engineer 
preventive  maintenance;  roofing; 
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painting  (exterior)  (irterior):  stu¬ 
dent  training  schedule;  provost 
marshal  vehicle  registration;  stu¬ 
dent  grading  system,  oil  analysis 
system,  and  installation  manpower 
resource  control. 

Some  Thought*  on  ADP  In 
Management 

There  are  a  few  thoughts  I  would 
like  to  share  with  you  about  the 
use  of  automatic  data  processing  in 
the  managerial  role. 

As  a  manager,  you  can  use  ADP 
to  great  advantage  in  the  manage¬ 
rial  role,  but  there  are  seme  rules 
that  you  should  follow  if  you  are 
to  be  successful. 

The  first,  the  one  I  consider  to  be 
most  cardinal  although  some  ADP 
types  disagree  with  me,  is  not  to 
let  ADP  dictate  policy.  This  is  sim¬ 
ply  allowing  the  tail  to  wag  the  dog. 
Establish  what  you  want  to  do  and 
the  rules  that  must  be  followed, 
then  arm  your  systems  analysts 
with  that  information  when  they 
begin  their  study.  I  find  that  most 
systems  people  are  prone  to  be  too 
computer-oriented  and  will  take  the 
easy  route  for  processing  rather 
than  accommodating  the  user  when 
making  decisions. 

Secondly,  don’t  be  afraid  to 
change  a  program  if  improvement 
is  needed.  We  never  consider  a 
program  to  be  complete  and  make 
refinements  constantly.  In  fact,  we 
schedule  regular  meetings  lietween 
primary  users  and  AD?  representa¬ 
tives  to  insure  the  program  L  meet¬ 
ing  requirements  and  that  no  prob¬ 
lem  is  building.  We  have  found  in 
ihis  business  that  if  you  tit  back 
and  think  everything  is  rosy  be¬ 
cause  no  one  is  complaining,  you 
will  never  be  apprised  of  a  problem 
until  it  is  a  full-blown  crisis.  Your 
■'hannels  of  communication  between 
the  ADP  center  and  the  user  must 
bo  kept  o|x*n.  flood  communications 
t>et'R:,c*en  the  user  and  ADP  is  per¬ 


haps  the  most  important  single 
factor  in  determining  the  success 
or  failure  of  a  system.  In  the  third 
place,  don’t  try  to  automate  a  sys¬ 
tem  unless  you  can  show  economy 
of  personnel,  money  or  time.  Too 
many  people  want  to  automate  to¬ 
day  just  because  they  wish  to  get 
on  the  bandwagon.  It  is  not  always 
the  best  thing  to  do,  because  many 
projects  just  simply  do  not  lend 
themselves  to  automation. 

Fourth,  don’t  get  too  exotic  to 
start  with.  L^arn  to  crawl  before 
you  try  to  run.  Automate  piece¬ 
meal  and  continue  the  manual  sys¬ 
tem  until  you  are  sure  the  auto¬ 
mated  system  will  work. 

Fifth,  there  is  nothing  mr.gic 
about  a  computer.  It  is  nothin?;  but 
a  high-speed  processor  of  digital 
information  that  will  do  exactly 
what  it  is  programmed  to  do,  no¬ 
thing  more,  nothing  less.  This  point 
needs  elaboration,  because  all  too 
many  people  have  the  idea  that  a 
computer  can  do  literally  anything. 
On  the  other  hand,  some  look  on 
the  dark  and  stormy  side  and  con¬ 
sider  it  an  undesirable  big  brother 
used  as  a  mechanical  stoolpigeon 
to  belittle  them  and  downgrade 
their  positions. 

Sixth,  don’t  ever  attempt  to  au¬ 
tomate  a  system  without  establish¬ 
ing  written  SOP’s  and  educating 
the  users  about  the  rules  of  the 
game. 

Seventh,  it  is  most  important  to 
remember  that  automation  requires 
a  much  more  rigid  discipline  than 
that  required  by  a  manual  system, 
especially  in  the  input  of  informa¬ 
tion  Formats  must  be  precise  and 
in  the  prescribed  sequence.  In  addi¬ 
tion.  the  time  schedule  for  input 
must  bo  r  gidly  adhered  to  or  you 
may  net  get  a  run  the  f'dlo^lng 
day. 

The  computer's  importance  to  the 
Army  manager  increases  every  day. 
Its  uses  are  limited  only  by  tne 
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imagination  of  the  manager.  The 
manager  who  is  satisfied  with  the 
statu*  quo  and  is  quite  content  to 
continue  the  same  routine  year  in 
and  year  out  will  probably  never 
benefit  from  the  use  of  ADP. 


On  the  other  hand,  the  manager 
that,  considers  constant  improve¬ 
ment  a  part  of  his  responsibility 
will  find  he  can  make  exciting 
breakthroughs  in  work  simplifica¬ 
tion  and  cost  reduction  by  using 
this  valuable  asset.  a 
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Abstract 

The  military  must  meet  the  chal¬ 
lenge  of  finding  new  ideas  for  new 
weapons  systems,  new  methods,  and 
new  procedures  to  ‘mprove  its  com¬ 
petitive  strength. 

Throughout  this  paper  you  will 
flod  a  number  of  creative  problem¬ 
solving  mechanisms  for  idea-finding. 
Not  all  of  them  are  of  the  “true" 
creative  type  (many  alternative 
answers).  Some  are  of  an  analytic*’ 
type  (a  few  or  one  answer).  What¬ 
ever  the  special  type,  they  will  all 
force  you,  in  a  step-by-step  system, 
to  force  yourself  to  use  different 
words  to  talk  about  your  problem. 
They  are  the  inventive  work  of 
many  brilliant  organizational  peo¬ 
ple  from  all  over  the  world.  I  have 
only  presented  a  few  techniques. 
There  are  as  many  techniques  as 
there  are  people  in  the  world  and 
combinations  of  people  in  the  world. 
Use  them  as  a  menu  choose  those 
that  fit  you.  your  problem,  your  se» 
of  circumstances. 

The  hope  of  this  paper  is  to  dispel 
the  magic  and  mystery  surround¬ 
ing  the  art  of  creat've  innovation 
and  to  present  ways  of  developing 
votir  creative  potential.  It  is  for 
the  ithmk  young)  pec. pie  with  in¬ 


telligence,  ego-strength  (guts),  and 
insatiable  creative  curiosity  that 
this  is  a  golden  age  of  excitement  in 
the  expanding  world  of  technology. 

The  Army  Management  School 
has  always  had  a  special  place  in 
my  heart.  There  are  several  reasons 
for  this.  For  one  thing,  I  nave 
spoken  before  its  classes  on  a  num¬ 
ber  of  different  occasions.  Further, 
I  have  always  appreciated  the  ex¬ 
cellence  of  its  teaching  capabilities 
and  facilities,  which  I  have  com¬ 
parer*  with  those  of  be, in  industry 
and  universities.  I  can  say  without 
hesitating  that  the  Management 
School’s  teaching  capabilities  and 
facilities  are  unique.  And  I  am 
referring  to  the  achieving  ot  ex¬ 
cellence,  not  just  adapting  to  medi¬ 
ocrity,  when  I  speak  of  executive 
decision  making,  and  of  solving  un¬ 
usual  and  diificult  problems  and 
getting  the  optimum  resume,  for 
one's  efforts. 

A  whole  lof  can  be  said  about  the 
creative  problem-solving  process, 
but  within  t?iv  confines  of  this  brief 
article  I  am  going  to  extract  just 
two  phases,  wh.rh  in  themselves  are 
very  important,  the  creating  of 
ideas  and  the  mplrmenting  of  ideas 
Now  each  phase  requires  a  great 
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de*l  of  problem-solving  plus  prac¬ 
tice  and,  of  course,  the  use  of  imagi¬ 
native  judgment  and  creative  rea¬ 
soning. 

Now,  some  of  the  things  I  am 
going  to  discuss  may  seem  fantastic 
to  some  extent,  but,  believe  me, 
tangible,  workable  results  are  possi¬ 
ble  and  can  be  forthcoming  with 
just  a  little  effort.  Certainly  in  both 
industry  and  the  military,  creative 
problem-solving  has  beer,  used  to 
great  advantage. 

The  mind  has  unfathomable  re¬ 
sources,  and  we  should  make  every 
attempt  to  take  advantage  by 
stretching  our  imagination.  While 
our  mental  power  our  Intelligence, 
our  creativity,  is  unbeli  vable  in  its 
unlimitednass,  it  remains  true  that 
we  only  uae  less  than  five  per  cent 
of  it.  No  matter  how  creative  one 
is,  one  could  become  still  more  crea¬ 
tive  if  one  would  only  bring  oneself 
to  increase  one’s  ability  to  use  one's 
creative  imagination  by  just  one  per 
cent.  All  of  us  could  do  much,  much 
more  in  comparison  with  what  we 
are  doing,  with  what  we  are  ac¬ 
complishing  at  present.  But  we  all 
need  to  stretch  and  flex  our  mental 
muscles. 

The  creative  imagination  uses 
intuition  as  a  catalyst  and  mixes 
knowledge  and  experier  e  with  in¬ 
genuity  and  innovation  ir.  searching 
for  a  better  idea  to  satisfy  a  present 
need  or  for  a  new  breakthrough  in 
expanding  technology.  The  develop¬ 
ment  of  creativity  in  people  should 
be  evaluated  on  the  improvement  of 
their  ability  to  use  knowledge  to 
solve  problems  in  tangible  ways 
that  result  i  '  effective  action  for 
total  value, 

C  ontrary  to  the  old  theory,  man¬ 
kind  is  not  divided  into  two  cate¬ 
gories  those  who  are  creative  and 
those  who  are  not.  All  people  have 
some  inherent  creativity  and  use  it 
in  certain  aspects  of  their  lives. 


All  men,  in  reality,  are  born  with 
a  definite  potential  for  creativity. 
This  potential  is  relative  and  varies 
from  individual  to  individual.  Some 
people  have  generous  amounts  of 
creative  talent  while  others  seem 
to  have  much  less.  In  attempting 
to  measure  creativity,  most  of  the 
large  differences  in  individuals  have 
been  found  to  be  due  to  the  failure 
of  those  unsure  of  their  creativity 
to  realize  their  inherent  potential 
and  to  exercise  constantly  the  po¬ 
tential  they  do  have  in  a  manner 
that  would  develop  and  increase 
their  creative  bbility. 

The  barriers  to  creativity  center 
in  the  individual  himself.  Everyone 
uses  much  less  of  his  creative  po¬ 
tential  than  he  realizes.  Most  people 
have  great  amounts  of  creative 
brainpower  w»  ich  they  never  use. 
Recently  it  wis  stated  that  the 
Russians  are  campaigning  to  in¬ 
crease  the  use  of  their  potential 
creativity  by  at  least  25  per  cent. 
In  the  United  States,  several  for¬ 
ward-looking  organizations  have 
been  developing  their  employees’ 
creativity,  with  excellent  results. 
General  Electric,  Dow  Chemical, 
A.  C.  Spark  Plug,  U.  S.  Steel,  Alcoa, 
McDonnell,  Westinghouse,  and  Syi- 
vania  Electric  Products  have  been 
the  pioneers  and  have  piofited  by  it. 

In  the  early  days  of  the  United 
States,  because  of  the  desperate 
needs  of  each  person  to  survive, 
that  resourcefulness  called  Yankee 
ingenuity  became  each  persou’s 
daily  creative  exercise.  America’s 
progress  at  that  time  was  called 
Yankee  ingenuity  for  a  good  reason. 
New  Englanders  contributed  the 
most  to  the  nation's  early  develop¬ 
ment  in  a  highly  ereative  manner. 
Prior  to  the  American  Revolution, 
practically  a)!  manufacturing  was 
forbidden  by  the  English  Parlia¬ 
ment.  After  the  war.  New  Eng¬ 
landers  had  virtually  no  experience 
to  guide  them  when  they  started  to 
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industrialise  at  the  beginning  of 
the  nineteenth  century.  To  survive, 
almost  every  detail  of  making  goods 
had  to  be  Invented.  One  idea  fol- 
lowed,  and  developed,  another;  one 
enterprise  after  another  was  con¬ 
ceived  and  begun.  Today  people 
have  become  mentally  lasy. 

Of  the  100  largest  industrial  com¬ 
panies  operating  in  1948,  only  36 
are  still  operating  today.  The  ma¬ 
jority  of  the  top  100  today  has 
reached  this  position  within  the  last 
two  decades.  These  companies  have 
grown  to  meet  the  challenge  of 
changing  conditions;  they  have 
overcome  the  barriers  of  changing 
needs.  Any  company  that  expects 
to  be  in  business  in  1968  and  19(8, 
that  hears  the  clock  ticking  away 
on  its  previous  lead  time  and  that 
feels  the  urgency  of  progress,  must 
not  be  satisfied  with  the  present 
degree  of  emphasis  on  creativity  in 
people. 

Today,  more  people  who  think  for 
themselves  are  needed.  They  must 
be  people  who  distrust  the  obvious, 
who  doubt  the  methods  of  the  past, 
who  have  the  vision  and  foresight 
to  synthesize  the  future,  who  have 
the  ingenuity  and  drive  to  develop 
new  devices  and  techniques,  and 
who  have  the  boldness  and  imagina¬ 
tion  to  pioneer  in  developing  new 
ways  to  perform  functions. 

In  many  industrial  companies  and 
other  organizations,  seminars  in 
solving  creative  problems  are  held 
regularly.  In  these  sessions,  actual 
design  problems  are  presented,  and, 
by  using  creative  techniques,  solu¬ 
tions  are  derived  in  an  optimum 
manner.  Teams  are  composed  of 
personnel  from  engineering,  pro¬ 
curement.  manufacturing,  and  the 
product  assurance  disciplines,  there¬ 
by  allowing  for  cross  fertilization 
of  problem  resolution.  The  major 
objectives  of  such  a  course  are  to 
develop  in  these  people  an  attitude 
of  self-confidence  in  their  ability 


to  be  creative;  a  strong  motivation 
to  utilize  their  creative  potential; 
open-mindedneaa  towards  the  ideas 
of  others;  greater  curiosity  —  an 
awareness  of  the  excitement  and 
challenge  of  life;  consciousness  of 
the  vital  importance  of  creative  ef¬ 
fort  in  conceptual  and  developmental 
design;  heightened  sensitivity  to 
ihe  problems  surrounding  them  — 
an  attitude  of  “constructive  discon¬ 
tent"  toward  situations;  improved 
creative  abilities,  particularly  In 
producing  quality  ideas  and  original 
ideas  for  solving  design  problems; 
respect  for  design  review  as  a 
means  of  optimising  the  value  of 
the  product  for  the  customer,  re¬ 
sulting  in  customer  satisfaction. 

All  the  research  concerning  crea¬ 
tive  behavior  duHng  the  last  decade 
indicates  one  comforting  fact:  all 
of  us  every  man  has  much 
more  creative  potential  than  we  as¬ 
sume.  No  one  knows  the  exact  po¬ 
tential.  We  have  no  precise  scientif¬ 
ic  way  to  measure  it.  However,  we 
can.  in  a  vague  way,  evaluate  and 
measure  creative  behavior.  Further, 
we  now  have  plenty  of  research  that 
indicates  we  can  change  the  be¬ 
havior  of  people  from  less  creative 
to  more  creative.  Moreover,  we  have 
much  more  empirical  proof  other 
than  research  that  we  can  do  this. 

Two  important  broad  concepts 
will  be  stressed  in  this  paper.  One 
stems  from  the  semantics  approach 
to  creative  behavior.  The  second 
one  stems  from  research  done  con¬ 
cerning  learning  theory.  The  first 
concept  is  this:  ail  the  creative 
techniques  I  will  cover  can  bo  gen¬ 
eralized  as  forcing  techniques  which 
force  us  to  talk  about  the  situation 
differently.  AU  historical  innova¬ 
tion  is  a  new  clarifying  way  of  talk¬ 
ing  about  some  linnuietienlly  con¬ 
fused  (situation.  My  |Hdnt  ‘s  this, 
all  creative  techniques  brain¬ 
storming.  the  (Jordon  technique, 
attribute-listing,  the  input-output 
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technique,  the  catalog  technique, 
free  association,  forced  relationship, 
Lte  Edisonian  method,  the  checklist 
technique,  the  “think  big”  tech¬ 
nique.  buss  sessions,  morphological 
analysis,  bionics  —  are  some  of  the 
techniques  to  extend  our  creative 
effort,  empty  our  minds  of  habitual 
responses,  and  force  us  to  use  words 
we  would  not  habitually  use  to  talk 
about  the  situation  differently.  The 
words  we  habitually  use  we  usually 
call  mental  blocks.  The  problem  is 
to  become  habitually  unhabi  ual. 

The  second  concept  concern*  hew 
we  change  the  person’s  behav.or 
from  less  creative  to  more  creative 
by  exercising  his  mental  muscles 
and  developing  a  pattern  of  be¬ 
havior.  Learning  theo.  y  indicates 
that  we  cannot  push  the  person  into 
creative  behavior.  He  does  not 
learn  to  be  more  creative  in  a  Pavlo- 
vian  stimulus-response  reflex  man¬ 
ner.  All  we  car.  actually  do  is 
establish  the  situation  so  the  crea¬ 
tive  behavior  we  desire  is  reinforced 
and  rewarded  when  it  happens.  This 
is  a  difficult  problem,  since  engi¬ 
neering  consists  of  a  long  sequence 
of  many  complex  creative  actions. 
Incidentally,  every  step  in  the  value 
engineering  job  plan  —  not  just 
the  speculative  phase  demands 
creative  behavior.  My  main  point, 
however,  is  that  we  must  break  th*#* 
long  sequence  of  creative  actions 
down  nto  small,  easy-to-grasp 
steps.  We  demonstrate  each  step. 
We  have  him  iry  it.  Then  we  re¬ 
ward  and  reinforce  him  every  time 
he  behaves  more  creatively.  For 
instance,  we  know  that  to  be  crea¬ 
tive  we  must  ask  questions  There¬ 
fore,  we  always  reward  and  rein- 
force  questioning  behavior.  Nat¬ 
urally,  it  is  more  difficult  than  that, 
since  we  must  reinforce  creative 
questions  when  creative  questions 
are  needed  and  evaluate  questions 
when  evaluative  questions  are 
needed. 


I.  Brainstorming,  used  as  an  in 
dividual  and  group  techniques  is, 
as  you  know,  one  of  the  best  tech¬ 
niques  for  getting  people  out  of 
their  habitual  r^ta  and  talking 
about  a  problem  in  a  totally  new 
and  unique  way,  Brainstorming  is 
really  a  creative  discipline,  it  is 
organised  an  1  systematic,  it  ia  a 
proven  method  —  proven  by  re¬ 
search  and  proven  by  experience. 
However,  in  one  sense,  it  is  similar 
to  mathematic*.  We  cannot  success¬ 
fully  manipulate  mathematical 
models  unless  we  obey  the  mathe¬ 
matical  rules.  Nor  can  we  success¬ 
fully  brainstorm  and  manipulate 
ideas  unless  we  obey  the  bruin- 
storming  rules.  Those  brainstorm¬ 
ing  rules  follow: 

a.  Prevent  negative  thinking. 

b.  Keep  the  brainstorming 
group  comparatively  small,  but  of 
diverse  talents. 

c.  Provide  the  group  with,  the 
problem-mess  several  days  before 
the  brainstorm  session. 

d.  State  the  problem  in  an 
open-minded  "In  what  ways  might 
we?”  fashion  and  give  specific  de¬ 
tails. 

e.  SUte  the  four  brainstorm 
session  ground  rules,  which  are: 

1.  Evaluative,  critical,  judi¬ 
cial  thinking  is  deferred.  No  criti¬ 
cism  by  word  of  mouth,  tone  of 
voice,  shrug  of  shoulders,  or  any 
other  method  of  indicating  rejection 
is  allowed.  This  is  difficult  to  do, 
but  there  is  a  reason  why  we  must 
discipline  ourselves  to  be  noncriti- 
cal  at  this  point. 

2.  Free-wheeling  is  welcome. 
Verbal  flexibility,  wild  Ideas,  remote 
associations,  off-beat  ideas  are 
needed.  "Use  other  words!"  is  good 
advice  h  »re.  Wild  ideas  sometimes 
have  advantages  which  can  be 
brainstormed  or  twisted  into  very 
effective  ideas. 

8.  Quantity  is  wanted.  The 
purpose  is  to  produce,  at  first,  as 
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many  creative  alternatives  as  pos¬ 
sible.  Resea  v  and  many  brain¬ 
storming  sessions  have  demon¬ 
strated  how  “quantity  breeds 
quality,”  how  many  more  ideas  pro¬ 
duce  not  only  more  good  ideas,  but 
a  higher  per  cent  of  good  ideas.  The 
reason  for  this  hinges  on  the  fourth 
ground  rule. 

4.  Combination  and  improve¬ 
ment  are  sought.  Naturally,  the 
more  ideas,  the  more  possible  com¬ 
binations  increase  in  a  geometric 
curve.  Two  ideas  produce  one  com¬ 
bination,  three  ideas  produce  four 
possible  combinations,  ten  ideas 
produce  over  a  thousand  possible 
combinations.  Naturally,  the  per 
cent  of  unique  combinations  must 
increase  as  the  number  of  elements 
increase.  Probability  is  on  our  side 
as  we  combine,  recombine,  and  at¬ 
tempt  to  improve  ideas.  Here  is 
where  we  really  strive  for  a  new, 
unique,  profitable  way  of  talking 
about  our  problem.  Here  is  where 
we  attempt  to  apply  words  which 
have  never  been  applied  before  to 
that  type  of  problem. 

f.  In  brainstorming,  it  is  also 
impc-tant  to  list  all  ideas  on  more 
than  one  blackboard  or  flip  chart  so 
that  all  members  of  the  group  can 
see  as  well  as  hear  the  ideas.  This 
is  difficult,  since  the  ideas  usually 
come  too  fast  to  be  recorded.  A  tape 
recorder  can  be  used  to  an  advan¬ 
tage  to  speed  up  creative  action. 

g.  It  is  also  important  in  brain¬ 
storming,  when  general  ideas  are 
given,  to  ask  creative  questions 
which  evolve  more  specific  ideas. 
For  instance,  if  a  suggestion  such 
as  "solicit  ideas"  is  given,  a  ques¬ 
tion  such  as  "From  whom  might  we 
solicit  ideas?"  is  usually  helpful. 

One  aspect  too  often  overlooked 
is  that  brainstorming  is  extremely 
helpful  during  the  evaluative  phase 
as  well  as  during  the  speculative 
phase.  Poor  evaluation  is  usually 
the  result  of  lack  of  enough  evalua¬ 


tive  criteria.  Actually,  to  be  crea¬ 
tive  during  the  evaluative  phase, 
we  should  first  gene.'ate  as  many 
evaluative  critex^  as  possible. 
Bra  n  storming  is  a  good  method  to 
generate  all  possible  alternative 
methods  of  evaluating  an  idea. 
After  we  generate  all  possible  eval¬ 
uative  cr.teria,  we  evaluate  which 
ere  the  .nue  appropriate.  I  suppose 
someday  someone  will  come  out 
with  evaluative  criteria  for  evalua¬ 
tive  criteria  (here  is  a  challenge  for 
the  reader). 

II  The  Gordon  technique  is  an 
extremely  good  technique  for  forc¬ 
ing  people  to  talk  about  the  situa¬ 
tion  differently.  It  does  it  by  not 
telling  the  group  what  the  specific 
problem  is.  It  merely  states  the 
general  problem  or  area  of  discus¬ 
sion.  For  instance,  when  the  prob¬ 
lem  was  to  design  a  firefighting 
protective  suit,  the  problem  dis¬ 
cussed  was  “energy."  Only  the 
group  leader  knows  the  specific 
problem  at  first.  The  premise  is 
that  if  the  gx  jup  knows  the  specific 
problem  it  is  highly  apt  to  talk 
about  it  in  the  same  old  habitual 
fashion  and  be  curbed  by  precon¬ 
ceived  notions.  The  Gordon  tech¬ 
nique  avoids  this. 

One  of  the  Gordon  technique 
rules  is  that  the  group  must  be 
highly  diverse  Technical  people, 
scientists,  arJsts,  managerial  peo¬ 
ple,  laymen  arc  mixed.  Another  rule 
is  that  the  general  discussion  is 
taped.  Another  rule  is  that  ex¬ 
tended  creative  effort  is  needed  — 
the  generai  discussion  lasts  for 
hours.  Then  the  group  is  told  the 
specific  problem  and  reviews  in  de¬ 
tail  the  recorded  general  discus¬ 
sion  and  correlates  the  appropriate 
ideas. 

The  Gordon  technique  can  be 
highly  profitable  but  highly  frus¬ 
trating.  since  creative  people  usual¬ 
ly  instinctively  strive  for  leadership 
when  none  is  provided.  Naturally, 
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when  no  specific  direction  towards 
a  specific  problem  is  provided,  crea¬ 
tive,  goal-seeking  people  attempt  to 
establish  it  Fortunately,  with  only 
a  broad  area  to  discuss,  they  go  in 
circles,  around  and  around,  talking 
about  the  problem  but  never  getting 
there.  The  profitable  thing  is  that 
they  usually  cover  aspects  which  it 
would  never  dawn  on  them  to  dis¬ 
cuss  if  they  did  know  the  specific 
problem.  This  is  the  power  of  the 
technique.  It  does  not  allow  people 
to  get  info  a  verbal  rut  and  be  road- 
blocked  by  words. 

III.  The  forced  relationship 
technique  is  a  very  powerful  tech¬ 
nique  for  forcing  ourselves  to  talk 
about  an  item  in  a  new,  unique  way, 
We  look  at  one  item  and  force  its 
attributes  upon  anotner  in  order  to 
generate  possibilities.  For  instance, 
let  our  problem  be  that  we  are  try¬ 
ing  to  improve  a  boat.  So  we  look 
at  a  car  and  force  its  attributes  up¬ 
on  the  boat.  We  do  it  by  asking 
questions  like  this:  "The  car  has 
four  wheels  —  how  might  the  boat 
have  four  keels?”  “The  car  Coats 
on  air  —  how  might  the  boat?” 
"The  car  has  power  steering  —  how 
might  the  boat?”  Or,  the  boat  can 
be  compared  with  a  remote  element 
like  a  tree  in  this  way.  "The  tree 
sheds  its  leaves  —  what  might  the 
boat  shed  ?”  "The  tree  uses  osmosis 
-  how  might  the  boat?" 

3V.  The  catalog  technique  is 

handy  when  we  are  looking  for  cer¬ 
tain  types  of  words  applicable  to 
our  problem.  For  instance,  if  we 
invented  a  new  type  of  electronic 
circuit,  it  might  be  profitable  to 
look  through  a  catalog  of  electronic 
components  in  order  to  find  many 
uses  for  our  circuit.  However,  a 
catalog  of  household  non  electronic 
gadgets  x'ght  supply  some  more 
unique  us<*o  of  that  circuit.  A  cat¬ 
alog  of  patents  might  supply  even 
more  profitable  ideas.  *  *  cata¬ 


logs  to  find  ideas  when  we  have  the 
following  types  of  questions  to  an¬ 
swer.  "In  what  product  might  we 
use  this  unique  material?”  "What 
professional  groups  might  be  inter¬ 
ested  in  this  product  ?”  "What  pro¬ 
ducts  might  be  combined?”  "What 
products  might  need  this  instanta¬ 
neous  feedback  control?” 

V.  The  checklist  technique  can 
be  both  helpful  and  dangerous.  By 
that,  I  mean  it  can  be  dangerous 
unless  open-ended.  For  instance, 
the  value  engineering  job  plan  is  a 
comprehensive  checklist  of  required 
value  engineering  technique  tasks. 
Yet  each  phase  is  infinitely  open- 
ended.  That  is,  we  cannot  specify 
in  detail  each  value  engineering 
step  within  each  phase,  since  the 
individual  specific  actions  vary  with 
the  product  being  value  engineered. 
Checklists  are  aimed  at  solving 
some  specific  problems.  They  help 
our  faulty  memory.  They  make  sure 
we  have  checked  those  steps  which 
have  been  successfully  used  to  solve 
that  type  of  problem  in  the  past. 
But  we  must  be  sure  to  keep  them 
open-ended.  We  must  be  sure  that 
each  checklist  does  not  become  a 
sure-fire  way  to  go  wrong  with  con¬ 
fidence.  Further,  we  must  be  sure 
that  we  apply  the  correct  checklist 
to  the  correct  problem.  A  checklist 
on  how  to  club  bunnies  is  no  good 
for  finding  Bunny  Clubs.  Of  course, 
our  most  famous  checklist  is: 
"What  is  it?  How  might  we  define 
the  function?  Hcv'  might  we  per¬ 
form  the  function  ?  What  does  that 
cost?  How  else  might  we  perform 
the  function?  What  does  that 
cost  ?”  One  could  fdl  a  notebook  of 
creative  checklists  for  engineers, 
end  perhaps  it  is  time  .  om-aone  did. 

VI.  The  Monica  approach  is  an¬ 
other  goed  way  Ut  generate  unique 
ways  of  talking  about,  our  problem 
it  studies  nature  to  ascertain  how 
plants  and  animals  perform  func- 
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tions.  The  whirling  seed  of  the 
maple  leaf  has  been  copied  to  incase 
seedling  trout  and  drop  them  gently 
into  lakes  from  aircraft.  The  womb 
of  a  cat  has  been  copied  to  incase 
large  transformers  for  shipment. 
The  navigation  capabilities  of  a 
sand  flea  have  even  been  studied. 
So  has  the  sonic  system  of  bats. 
Many  of  our  moonlanding  space 
h  ifts  have  obviously  copied  ani- 
i:  ils,  even  if  in  a  weird  fashion. 
Nature  can  teach  us  much.  Bionics 
has  merely  started. 

VII.  The  “think  big  ’  technique, 

sometimes  called  the  "inspired”  or 
"big  dream"  approach,  is  also  help¬ 
ful  to  get  us  out  of  our  usual  verbal 
ruts.  It  has  at  least  five  rules,  as 
follows : 

a.  Develop  a  big  benevolent 
dream,  one  which  will  really  benefit 
man-kind  —  dreams  like  world 
peace,  free  education,  etc. 

b<  Study  the  big  dream.  List 
ideas.  Incubate.  Think  about  it  for 
months.  Break  it  up  into  sub-prob¬ 
lems. 

c.  Drop  down  to  a  sub-problem, 
that  is,  down  i;  a  smaller  dream, 
i.e.,  if  the  big  dream  is  world  peace, 
drop  down  to  "impn  e  internation¬ 
al  communications.”  This  get3  it 
closer  to  a  task  you  might  success¬ 
fully  accomplish. 

d.  Brainstorm.  W  months  con¬ 
cerning  how  you  might  T..plement 
>our  smaller  dream. 

e.  Use  the  creative  techniques 
to  creatively  evaluat?  your  best  im¬ 
plementation  plan. 

VIII.  Morphological  analysis  is 
very  helpful  to  insure  that  you  do 
not  overlook  any  combination  when 
you  have  a  series  of  variables  which 
can  be  combined  in  various  ways. 
The  creative  trick  is  to  make  sure 
you  do  have  all  variables  in  the  first 
place.  The  following  iules  help: 

a.  IVfi.'.e  the  problem  as  broad¬ 
ly  as  possible  to  insure  all  variables 


are  included,  i.e.,  if  interested  in  in¬ 
venting  some  sort  of  a  vehicle,  de¬ 
fine  the  problem  as  "how  might  we 
move  weight?” 

b.  Define  the  possible  indepen¬ 
dent  variables,  that  is,  all  the  vari¬ 
ables  which  might  huv*  impact  — 
in  case  of  the  "move  weight"  prob¬ 
lem,  list  steam  power,  gasoline 
power,  wheels,  control,  jet,  etc. 

c.  Classify  variables  into  as 
few  dimensions  as  possible.  In  the 
case  of  the  "move  weight”  problem, 
we  might  first  list  all  power  sources 
as  gasoline,  steam,  electric,  solar, 
atomic,  etc.,  and  all  means  of  loca¬ 
tion  as  wheels,  ground-effect,  rails, 
flying,  water,  pneumatic  tubes,  etc. 

d.  Enter  oil  the  variables  in  ac¬ 
cordance  with  their  dimensional 
classifications  into  a  morphological 
chart  or  cube  —  you  may  have  to 
go  to  four  or  five  dimensions  —  and 
examine  each  possible  combination. 

e.  Generate  evaluative  criteria 
for  selecting  the  best  combination. 

f.  Use  the  evaluative  criteria 
to  select  the  best  combination 

In  a  problem  which  seemed  to 
have  only  two  parameters  of  impor¬ 
tance,  this  model  would  take  the 
form  of  a  large  square  divided  into 
a  series  of  smaller  squares.  The 
horizontal  axis  would  represent  one 
variable,  and  it  would  be  subdivided 
into  different  forms  which  this  vari¬ 
able  might  take.  The  vertical  axis 
would  represent  the  other  variable 
factor  in  a  similar  manner.  Each 
smaller  square  within  the  large 
square  would  represent  one  possible 
theoretical  solution  formed  by  a 
combination  of  two  versions  of  each 
major  vu  if  ole. 

For  example,  if  we  were  inter¬ 
ested  in  determining  all  the  possible 
combinations  of  four  shades  of  blue 
(a  major  variable)  and  four  shades 
of  red  (another  major  variable) 
that  could  be  used  in  a  two- tone 
coloi  scheme,  our  model  would  look 
h  ‘set  shown  in  Figure  1.  As  you 
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Figure  1. 


can  see,  thare  are  sixteen  possible 
combinations  of  these  four  varia¬ 
tions  of  two  major  variables. 

A  problem  with  three  variables 
would  call  for  the  const  ruction  of 
a  large  cube,  subdivided  Into  a  vari¬ 
ety  of  smaller  cubes.  Ac  an  exam¬ 
ple,  let's  select  the  problem  of  de¬ 
veloping  a  new  type  of  packaging 
for  selling  milk.  In  this  problem, 
the  three  variables  migh  be  eke, 
shape,  ,uid  material.  On  on*  axis  of 
the  cube  we  would  list  all  the  differ¬ 
ent  sizes  that  might  be  considered. 
Another  axis  would  be  subdivided 
into  the  different  shapes  that  the 
container  might  have.  The  last  axis 
would  list  the  various  materials, 
such  as  glass,  metal,  plastic,  and 
cellophane,  from  which  the  contain¬ 
er  might  be  made. 

In  this  example  we  have  set  up 
225  possible  solutions:  each  small 
cube  within  the  box  can  be  thought 
of  as  a  drawer  containing  a  parti¬ 
cular  alternative  which  may  or 
may  not  be  worth  considering.  Each 
of  these  possible  solutions  should 
be  considered  in  turn.  Some  of  them 
can  be  interpreted  m  already  exist¬ 
ing  types  of  milk  packaging,  such 
as  a  glass  quart  cylindrical  con¬ 
tainer  and  a  paper  quart  rectangu¬ 


lar  container.  Others,  such  as  a 
two-ounce  round  metal  container, 
are  obviously  Impractical. 

Theoretically,  in  examining  each 
of  the  boxes,  we  will  develop  some 
potentially  useful  problem  solutions 
that  might  have  been  overlooked 
had  we  used  some  other  method. 
Solutions  ~eh  as  a  conical  paper 
quart  or  a  rectangular  plastic  quart 
are  among  those  which,  on  the  sur¬ 
face,  would  see  n  to  have  some  po¬ 
tential. 

IX.  The  synectics  technique  Is 

a  technique  forcing  us  to  talk  about 
the  problem  in  another  manner  — 
to  use  other  descriptive  words  in 
another  form.  This  is  done  mainly 
by  use  of  the  repeated  analogies  cr 
metaphors  as  the  mechanisms  for 
making  the  familiar  strange  and  the 
strange  familiar.  It  is  going  beyond 
the  commonplace  descriptive  termi¬ 
nology  of  the  experts,  releasing  us 
from  the  functional  fixedness  cf 
everyday  behavior. 

Synectics  uses  *hree  different 
types  of  analogies  to  develop  mate¬ 
rial  for  possible  use  in  connection¬ 
making  of  idea  elements. 

a.  Personal  analogy  is  an  indi¬ 
vidual  objective  mental  concentra¬ 
tion  which  makes  you  part  of  a 
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♦hi  <g  you  are  designing  and  puts 
yoir  in  the  sho?e  of  the  i  lea  you  are 
improving.  For  instance,, imagine 
yourself  as  an  automobile  and  list 
the  various  ways  you  could  rede¬ 
sign  yourself  to  be  a  safer  automo¬ 
bile  at  a  lower  cost. 

b.  Direct  analogy  is  an  actual 
comparison  of  parallel  facts  which 
identifies  one  element  with  another 
element  of  knowledge,  function,  or 
method.  It  also  involves  the  use  of 
one  idea  for  another  application, 
such  when  the  inventor  used  the 
fork  handing  on  a  doughnut-proc¬ 
essing  machine  for  the  idea  of  com- 
b.'rdng  a  fork  with  a  truck  to  make 
a  material-handling  truck. 

c.  Symbolic  analogy  attempts 
to  capture  the  essence  of  a  key  word 
in  the  problem  and  to  describe  it, 
using  a  metaphor.  For  example,  the 
word  might  be  "flame.”  The  ques¬ 
tion  would  be:  “What  is  the  essence 
of  flameness?”  Ghostly /thereness. 
"Why  so?”  A  flame  seems  unsub¬ 
stantial  and  wavering,  but  if  you 
put  your  finger  in  its  territory,  boy  ’ 
It's  there! 

Synectica  is  a  kind  of  empirical 
recipe  for  inventiveness.  In  spite  of 
the  magazine  Fortune  calling  it 
"the  madman's  method  of  inven¬ 
tion."  it  ia  really  a  structural 
approach,  a  rigid  ritual  designed  to 
stimulate  the  unconscious  mental 
processes  and  create  an  ethereal 
state  called  inspiration.  It  is  based 
on  the  premise  that  many  of  our 
best  ideas  come  to  us  when  we  are 
not  consciously  thinking  about  the 
problem  we  want  to  solve  and  after 
varying  periods  of  unconscious 
mental  incubation. 

X  The  66  buzz  session  tech¬ 
nique  is  a  technique  in  which  the 
audience,  or  a  large  group,  is  di¬ 
vided  into  a  number  of  groups,  us¬ 
ually  six  groups  of  six  people  each. 
Within  each  group,  a  leader  and 
recorder  are  appointed.  They  should 


be  selecwrf  and  briefed  before  the 
n  eetir.g,  ^he  problem  to  be  at- 
t:  ckr-J  may  be  announced  before 
the  meeting  gets  started.  Using  the 
group  brainstorm  method,  each 
group  develops  creative  alterna¬ 
tives,  and  after  a  period  of  time  and 
a  signal  from  the  leader,  each  group 
stops  producing  ideas  and  starts 
evaluating  the  ideas  and  selecting 
and  adopting  the  better  solution. 
The  leader  of  each  group  ia  called 
upon  to  present  the  ideas  nroduced 
and  selected  by  the  group  to  the 
entire  audience.  The  multiplicity  of 
excellent  and  diverrifled  ideas 
mak  ,3  an  excellent,  convincing  dem¬ 
onstration  for  a  large  group. 

XI.  The  Input-output  creative 
approach  proposed  by  the  General 
Electric  course  in  creative  engineer¬ 
ing  consists  of  listing  either  the 
input  to,  or  the  output  from,  an 
adequate  solution  to  some  proposed 
need.  Should  one  start  the  solution 
to  a  problem  by  listing  the  desired 
output  cf  a  device,  the  next  step 
would  be  to  list  the  inputs  desired 
and  available.  Between  these  two 
extremes,  ‘.he  limitations  tf  the 
•specific  "need  area”  ehould  be  1  sted. 
For  example,  suppose  the  general 
aim  of  a  design  project  is  to  provide 
a  satisfactory  combination  space 
heater  and  hair  dryer,  A  listing 
similar  to  the  one  below  might  be 
drawn  up: 

Input:  1.  Electric  power  for  heat¬ 
ing  element  and  fan;  2.  Manual  or 
automatic  control  for  either  one  or 
both;  3.  Controls  for  independently 
varying  tempera* ure  and  flow  of 
air. 

/.imiftny  condition s  :  1.  Small 
size;  2.  Adaptable  to  “building  in” 
(fit  standard  stud  spacing)  or  h 
portnble  unit;  3.  If  portable,  light 
weight;  4.  Noiseless  operation; 
5.  Adaptable  to  110-volt  AC  or  PC; 
tv  i»ng.  trouble-free  life;  7.  Easily 
removable  for  repa’  s  if  necessary'; 
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8.  uow  in  cost;  0.  Eaay  to  keep 
chan;  10.  Attractive  appearance. 

Output.'  1.  Sufficient  quantity  of 
warm  dry  air  for  heating  room  or 
drying  hair;  2.  Meets  all  require¬ 
ments  of  housewife. 

Now  ask  the  question :  “In  r  hat 
ways  mi 'ht  we  perform  this  bet¬ 
ter?” 

XI.  Tie  free  ass'datiou  tech¬ 
nique  strives  for  remote  correla¬ 
tions.  Number  one,  jot  down  a  sym¬ 
bol,  word,  sketch,  number,  picture 
or  drawing  which  is  remotc-iy  re¬ 
lated  in  some  key  way  to  SOHiv 
important  aspect  of  the  problems 
being  worked  on.  Two,  jot  down 
another  symbol  suggested  by  the 
first  one.  Three,  continue  as  in  num¬ 
ber  two  —  force  relationships,  as¬ 
sociations,  analogies,  etc.,  until 
ideas  emerge. 

XII.  The  inventor's  visual  im¬ 
aginary  technique  correlates  the 
visual  with  the  verbal  in  an  attempt 
to  develop  a  unique  way  of  ver¬ 
balising  the  problem.  The  steps 
follow:  a.  Reproductive  imagina¬ 
tion  to  bring  pictures  back  into 
our  minds  --  what  it  was  and  what 
it  is ;  b.  Speculative  imagination  — 
what  you  think  it  should  be;  t. 
Structural  visualisation  -  the  abili¬ 
ty  to  visually  construct  three- 
dimensional  form  in  the  mind's  eye. 

XIII.  The  Crawford  slip  v.  citing 
technique  .5  a  form  of  individual 
brainstorming.  Each  person  in  a 
large  audience  is  given  a  colored 
slip  of  paper  upon  which  he  is  asked 
to  writ*  down  his  ideas  rela.ng  to 
the  si  >d  problem.  A  different 
coh>r  pHper  is  sed  for  each  prob¬ 
lem.  The  slips  ar;  collected,  to  !** 
evaluated  later, 

XIV.  The  Edlsonlan  technique 

is  a  success-built-on-failure  method. 
I;  is  an  approach  eons  ■•ting  prin- 
eipall)  of  pci (forming  a  virtual!) 
eno'cas  number  of  tripl-and-ecror 


experiments.  Everything  off  'he 
shelf,  to  be  used  only  after  more 
systematic  creative  techniques  have 
failed  or  when  y  ou  deliberately  want 
to  test  every  combination  of  idea 
elements  that  you  can  think  of  to 
find  a  new  breakthrough  of  knowl¬ 
edge. 

XV,  The  attribute-dating  tech¬ 
nique  makes  a  detailed  breakdown 
analysis  to  separate  tangible  things 
in  parts,  small  enough  for  a  suc¬ 
cessful  creative  attack  toward  mak¬ 
ing  improvements.  The  method  is 
to:  a.  choose  some  object  to  im¬ 
prove;  b.  list  parts  of  the  object; 
c.  isolate  the  essential  functions, 
qualities,  features,  characteristics, 
parts,  etc. ;  d.  systematically  attack 
each  one  by  taking  a  creative  action 
to  improve;  e.  synthesize  back  to¬ 
gether  again  a*  improvements  are 
implemented. 

The  sten-by-8tep  modification  or 
change  of  these  attributes  should 
result  in  different  and,  it  is  to  be 
hoped,  better  products. 

For  example,  the  attributes  of 
a  screwdriver  of  a  few  years  back 
were :  a.  round  steel  shank ;  b.  riv¬ 
eted  wooden  handle;  c.  flattened, 
wedge-shaped  end ;  a.  powered  man¬ 
ually  ;  e,  torque  developed  by  twist¬ 
ing  action. 

One  by  one.  these  attributes  have 
been  changed,  and  in  eRch  ease  a 
lief  ter  product  has  been  the  result. 
The  round  shank  has  been  replaced 
by  one  of  hexagonal  cross-section 
so  that  it  can  be  easily  gripped  with 
a  wrench  and  additional  torque  sup¬ 
plied.  The  wooden  handle  has  been 
replaced  with  one  of  molded  plastic 
which  is  longer-lived  and  safer  to 
ust-  The  flattened,  w*. Jge-shaped 
end  has  been  changed  in  many  ways 
so  that  we  now  have  Phillips  head, 
Hutch  head,  hex  head,  and  other 
types  of  screws.  Electric  motors 
with  torque-broiling  clutches  pro¬ 
vide  the  power  for  the  new  Indus- 
*ria!  screwdrivers,  and  the  Ysnkee- 
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type  screwdriver  develops  to  que 
by  pushing  rather  than  twisting. 

Attribute  listing  is  a  powerful 
tool  in  the  organized  approach  to 
creative  solutions.  Carefully  used, 
any  area  of  possible  change  can  be 
completely  explored  and  the  best 
answers  chosen  for  further  develop¬ 
ments. 

XVI-  OqMtlonlnx  manipulation 
technique.  Our  imagination  creates 
new  ideas  in  ir.iny  ways.  We  devia 
a  list  o"  quefa ions  of  manipulative 
categories  to  help  us  use  our  ob¬ 
servations.  Manipulative  categories 
are  simply  ways  in  v/hich  observed 
facts  or  details  can  be  manipulated 
to  create  new  ideas.  In  generating 
ideas,  we  use  observation  and  mani¬ 
pulation  hand-in-hand.  It  is  not 
always  possible  to  tell  where  one 
ends  and  the  other  begins.  These 
questions  help  us  spark  ideas  which 
lead  to  new  inventive  solutions  to 
problems. 

Dr.  Alex  Osborn's  creative  ques- 
tior  checklist  for  idea-spurring: 

Put  to  other  usest  New  ways  to 
use  as  is  ?  Other  uses  if  modified  ? 
What  other  functions? 

Adapt f  What  else  is  like  this? 
What  other  idea  does  this  suggest? 
Does  past  experience  offer  a  par¬ 
allel?  What  '[ould  I  copy?  Whom 
could  I  emulate?  What  part  of 
another  idea  can  I  use'’ 

Modify?  New  twist 7  Change 
meaning,  co'^r.  motion,  sound,  odor, 
form,  shape?  Direction  and  se¬ 
quence  7  Other  changes ? 

Magnify?  Whit  *>  add*  More 
time?  Greater  f "'quern y ?  Strong¬ 
er 7  Bigger7  *?tgher?  Larger? 
Thicker7  Ext  vaiue7  Pius  in¬ 
gredients'’  Duplicate?  Multiply7 
Exaggerate7 

Minify?  What  tv  subtract  7  Smal¬ 
ler  7  Condensed 7  Simplify7  Mi- 
croministure7  Lower'*  Shorter"* 
Lighter*'  Omit'  Streamline'  Split 
up 7  Understate'  More  e  ..iprehen- 
aive  7 


Substitute?  Who  e)en  instead? 
What  else  instead?  Other  ingredi¬ 
ents?  Other  material  ?  Other  proc¬ 
ess?  Other  power?  Other  r'ace? 
Other  approach?  Other  tone  of 
voice?  OtW  person? 

Hearrang  •  f  Interchange  com¬ 
ponents  ?  Other  pattern  ?  Other  lay¬ 
out?  OUter  sequence?  Transpose? 
Cause  and  effect?  Change  pace? 
Change  schedule?  Change  lin jup 9 

Reverse?  Transpose  positive  and 
negative?  Kow  about  opposites? 
Turn  it  backward7  Turn  it  upside 
down?  Reverse  roles?  Change 
shoes?  Turn  tables?  Turn  other 
cheek?  Change  people? 

Combine?  How  about  a  blend  or 
mix,  an  alloy,  an  assortment,  a., 
ensemble?  Combine  units?  Com¬ 
bine  purposes?  Combine  appeals? 
Combine  ideas  ?  Combine  functions  ? 

XVII.  The  value  engineering 
evaluation-by-comparlnon  technique 

is  another  forcing  technique  foi  de¬ 
veloping  unique  verbal  solutions  by 
forming  measurable  comparisons 
between  the  elements  of  dimensions, 
physical  properties,  mechanics* 
properties,  electrical  and  magnetic 
properties,  cost  considerations  and 
u‘  er  properties.  'The  following  is 
a  or  ative  evaluation-bv-comnuri- 
son  checklist;  what  is  like? 

Dimension 


Size 

Volume 

Shape 

Perjx  ndicularit 

Form 

Parallelism 

Geometry 

Circumference 

Configuration 

Complexity 

Height 

Simplicity 

length 

Angularity 

IVpth 

Area 

Width 

Proportion* 

Breadth 

Amplitude 

Physical 

proper  ti'  * 

Weight 

T.;ste 

I  Vnsit> 

Appearance 
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Physical  properties  (Cant'd ) 


Thermal 

conductivity 

Radiation  effect 

Bailing  point 

Wetability 

Pressing  point 

Porosity 

Melting  point 

Bonding 

Shrinkage 

Cementability 

Corrosion 

Chemical 

resistance 

stability 

Alkalinity 

Reflectivity 

Acidity 

Absorptivity 

Inertness 

Water 

Color 

absorption 

Impurities 

Sat  all 

Viscosity 

Texture 

Temperature 

Feel 

Hardness 

Mechanical 

properties 

Compressibility 

Damping 

Elongation 

Wear  resistance 

Tensile  strength 

Formability 

Elasticity 

Moldabiiity 

Compressive 

Machinability 

strength 

Shear  strength 

Flexibility 

Creep  strength 

Impact  strength 

Ductility 

Stiffness 

Hardness 

Resilience 

Fatigue  strength 

Toughness 

Cost  consideration 


Time 

Lead  time 

Location 

Surface  finish 

Place 

Tooling 

Material 

Work’s 

Quality 

process 

Reliability 

Mechanisation 

Flexibility 

Direct  labor 

Quantity 

-Setup  time 

Tolerance 

Training 

Factor  cf 
safety 

Standards 

Electrv r  and  malefic  properties 

Resistance 

Permeability 

Capacity 

Coercive  force 

Power  factor 

Residual  flux 

Conductivity 

Core  loss 

Dielectric 

constant 

Inductance 

Electric  and  magnetic  properties 
( Confd ) 

Dielectric 

strength  Field  strength 

Arc  resistance 

Other 

Sound  Velocity 

Light  Acceleration 

Heat  Jei 

Power  Process 

Energy  Specification 

Force  Environment 

Action  Customer 

Position 

XV1I1.  The  Gillespie  technique 
to  overcome  roadblocks: 

a.  First  determine  what  you 
want  to  accomplish.  State  it  and 
further  define  it  into  a  question. 

b,  Now  brainstorm  all  of  the 
obstacles  that  could  prevent  you 
from  accomplishing  it. 

c.  Separate  the  obstacles  into 
what  you  would  say  would  be  (1) 
easy  to  eliminate,  '2}  less  easy  to 
eliminate  and  (3)  dial  cult  to  elimi¬ 
nate. 

d.  Select  one  obstacle  at  a  time 
and  brainstorm  ways  to  overcome 
it. 

e.  Evaluate  and  select  a  solu 
tion,  then  proceed  to  put  it  into 
effect. 

?.  Start  all  over  again  on  the 
nest  obstacle. 

XIX.  Challenge  everything  crea¬ 
tively.  There  is  hardly  a  thing  that 
can't  be  made  to  work  better,  be 
simplified,  or  sell  for  less  money. 
Everywhere  you  look  there  is  some¬ 
thing  that  can  be  done  to  eliminate 
unnecessary  costs  and  improve  cus¬ 
tomer  value  and  satisfaction  with 
our  products  or  services. 

ActuaMy,  the  real  challenge  ie  se¬ 
lecting  the  iroat  fruitful  are> 
which  to  start.  One  of  the  ui<  s* 
gratifying  things  about  creative 
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problem-solving  is  that,  once  a  crea¬ 
tive  person  has  developed  a  habit 
of  inventively  tackling  problems, 
there  is  almost  no  limit  as  to  how 
he  can  use  his  i magi  nat we/ judg¬ 
ment  for  improved  decljion-making. 

The  creative  person  is  stimulated 
and  motivated  by  the  unknown.  He 
is  not  only  interested  in  what  the 
situation  was  or  even  what  it  is, 
but  more  in  what  it  ought  to  be. 
He  let’s  his  imagination  soar,  then 
engineers  it  back  to  earth. 

To  briefly  summarize,  let  me  say 
this:  Man’s  most  creative  behavior 
is  verbal  behavior.  All  the  creative 


techniques  are  guides  for  actions 
or  forcing  techniques  which  have  a 
tendency  to  get  us  out  of  our  ha¬ 
bitual  linguistic  ruta  and  develop 
a  new  and  unique  manner  of  talking 
about  our  problem.  We  teach  this 
to  people  by  demonstrating  how  it 
is  done  in  detail  and  having  them 
try  in  detail.  When  they  are  suc¬ 
cessful,  we  praise  them,  reward 
them,  raise  their  pay,  or  reinforce 
them  in  some  manner.  Only  then, 
laboriously  and  patiently,  can  we 
successfully  optimise  their  creative 
potential. 

Let  each  one  of  us  believe  it  can 
be  done  by  starting  NOW!  □ 
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